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s SERVICE MANUAL

This manual has been prepared for and is considered part of -

4000W

Crane Model No.

40607

Crane Serial No.

This manual is divided into the following sections:

SECTION 1 General

SECTION 2 Attachment
SECTION 3 Maintenance
SECTION 4 Lubrication
SECTION 5 Capacities
SECTION 6 Operating Controls
SECTION 7 Adjustments

SECTION 8 Troubles%
NOTI

The crane serial number is the onl od your distributor or the factory
has of providing correct parts s to service problems.

cab. Always furnish cran

ial number when ordering parts or

The crane serial number i% n a decal attached to the operator’'s

communicating service préglems with your distributor or the factory.

A WARNING

To prevent death or serious injury:

Avoid unsafe operation and maintenance.

This crane must be operated and maintained by trained and
experienced personnel. Manitowoc Cranes is not responsible for
qualifying these personnel.

Do not operate or work on this crane without first reading and
understanding Operator’'s Manual and Capacity Charts supplied with
crane.

Store Operator's Manual supplied with crane in holder in operator’s
cab.

Attach laminated Capacity Charts supplied with crane to chain in
operator’s cab.

If Operator's Manual or Capacity Charts are missing from cab,
contact your distributor for new ones.

MANITOWOC CRANES, INC.

2401 SO. 30™ STREET .

PO BOX 70 « PHONE 920-684-6621 » FAX 920-683-6338

MANITOWOC, WI 54221-0070 USA
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DIESEL ENGINE EXHAUST \/

CALIFORNIA

Proposition 65 Warning
A Diesel engine exhaust and some of its constituents are known to
the State of California to cause cancer, birth defects, and other
reproductive harm.
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MODEL 4000W VICON

Page
Form 1135 MANITOWOC MODEL 2300W TFRU 4100w ge 1
- BASIC SPECIFICATIONS
BASIC
MACH. NO. 40607 LIFTCRANE__ X DRAGLINE CLAMSEELL___X ___ SHOVEL HOE
Se 0. NO./ _... - DATE ISSUED 11-23-76 DATE SHIPFED 1-14-77 '
SHIP TO .
DISTRIBUTOR MANITOWOC CRANE § SHOVEL~"
BUYER MIBWEST :EQUIPMENT -COMPANY
PURCBASE ORDER NO. ROUTE
EXPORT Yes____No X - PAINTING SPECI.AL
LETTERING NO
MACHINE DATA -BASIC . HOIST SWING
ENGINE DRIVE SPROCKET 91322-36T  24500-24T
DRIVEN SPROCKET 33712-145T 32673-146T
TRANSMISSION 1"P 3-STR. 200P 1"P 3-STR. 258P
CRAWLER SHOE 40246 - 48" S
RIGHT DRUM LAGGING BARE WEDGE: 71878-1 1/8'" ROPE
LEFT DRUM LAGGING 31082 - 21'' DIA PLAIN  WEDGE: 11966-1 1/8" ROPE
COUNTERWEIGHT 43891 - BOX 3550# FILL 36,550# TOTAL 40,1004
43892 - BOX 3150# FILL 32,650%# TOTAL 35,800#
43893 - BOX 2900# FILL 25,600# 'IOTAL 28,5004 TOTAL CWT. 104,400%
BOOM DATA 481530 30" : BOOM TYPE NO - PENDANTS
BOOM BUTT - - _ ' "
ook 107 50453240 ) 416363 - 40 9 347 aasic
BOOM INSERT 1 - 33407-3 10°' 8-276862 - 20°'
BOOM INSERT 1 - 623526 - 40" PER DRWG 50609 _
BOOM INSERT
BOOM INSERT @
BOOM INSERT

GANTRY ¥es_ X___ xo x@ 120"
49620 - 14" 8"
RIGHT DRUM CABLE |

LEFT DRUM CABLE
BOOM HOIST CABLE 685' 7/8" 6X26 WARR-SEALE ALT LAY EXTRA IMP PLOW STEEL IWRC - 719094
BOOM ERIDLE CABLE

# ____ _JIB DATA_____FT. LONG #_____ JIB BACKSTAY PENDANTS
TOP ' | | PENDANT

BUTT PENDANT

STRUT PENDANT

INSERT -

PENDANT-BASIC
PENDANT -INSERT

CWT, HANDLING PENDANTS

PENDANT
PENDANT
"PENDART
> X X
FAN SUCTION BLOWER .2 ——
ENGIME CUMMINS NTA-855-C360 SERIAL §O. 10589507

TORQUE CONVERTER  YES_X __NO

GOVERNOR CONTROL  YES_X___KO

ELECTRIC STARTING YES_X _NO :
GOVERNED SFEED R.P.M. LOW IDIE____ _0.S. GOV. SFEED

HIGH IDIE________ STALL___

SEE ATTACHED CAPACITY CHART SHEET



Capacity Chart Sheet

Model: 4000W

Serial Number: 40607

Boom #: #22

Jib #: N/A
Signature/Date: MV 03-13-2007
Drum and Lagging: 4865 2/16/1977

Lift Chart (Clam): @/6&2 8/26/1982
Lift Chart: @ 6274-A 3/22/1993

@ 6274-C 3/22/1993
6274-E 12/6/1983
6274-F 12/6/1983

6274-G 12/6/1983

6274-L 12/6/1983

Wire Rope (Clam): 5342 10/19/1987
Wire Rope (Lift): 6664-A 8/18/1982
Range Chart: 5359 8/18/1982
Range Diagram: 48955 6/15/1973

Boom Rigging Dwg.: 48168 12/27/1990



SAFETY MESSAGES i

GENERAL

The importance of safe operation and maintenance cannot
be over emphasized. Carelessness or neglect on the part of
operators, job supervisors and planners, rigging personnel,
and job site workers can result in their death or injury and
costly damage to the crane and property.

To alert personnel to hazardous operating practices and
maintenance procedures, safety messages are used
throughout the manual. Each safety message contains a
safety alert symbol and a signal word to identify the hazard’s
degree of seriousness.

SAFETY ALERT SYMBOL

SIGNAL WORDS

A This safety alert symbol means ATTENTION!
Become alert — your safety is involved! Obey all safety
messages that follow this symbol to avoid possible death
orinjury.

© 2005 Manitowoc
Updated: 11-14-2005
Order #: 98328211030

A DANGER

Identifies imminent hazards that will result in death or
serious injury if the message is ignored.

A WARNING

Identifies potential hazards that could result in death or
serious injury if the message is ignored.

& cruton
Identifies potential hazards that could result in minor or

ry@%te jury if the message is ignored.
NN}

@ CAUTION
ithout the safety alert symbol, identifies potential

®©

hazards that could result in property damage if the
message is ignored.

NOTE: Highlights operation or maintenance procedures.

F953-1






SAFE OPERATING PRACTICES

TABLE OF CONTENTS
(T o= | R 1 Pedestal MouNnting .........ooccuviiieiiii i 6
Read Crane Instruction Manual ............ccccccccveviiienevnnennn. 1 Personnel Handling.........oocuviieeiii e 6
Operator Qualifications ..........cccoiceeiieiiiiier e 1 Getting On or Off Crane ........ccccveeeecieeeeriiee e 6
Operator CondUCE .........ceiiiiiiie e 2 | Crane Access POINtS........coooiiiiiiiiiieeee e 7
Handling Load............ocooioiiii e 3 | Operating Near Electric Power Lines or Transmitter Lines7
Size Of LOAd ..o 3 Electrocution Hazard..........cccccooiiiiiiiiiiniiiieee e 7
Attaching Load ... 3 Electrocution Hazard Devices .............cccoceiiiiennne 8
Lifting/Moving Load..........cccoeevcieiiiiienie e 3 Electrical Contact ...........ccooveeiiiiiiie e 9
Holding Load...........ccoiiii e 5 | RefUBING...coiiiiiiieeee e 9
Multiple Load Line Operation ...........ccccoecevveviveenennen. 4 | Fire EXtiNQUIShers ........cccvviiiiiiiiiieee e, 9
SIGNAIS ... s LRI A Volo] T (1 o - SRR 9
Operational AidS .......cccocuereeiiieee e 6
GENERAL Because of a program of continuing improvement in product

The importance of safe operation cannot be over
emphasized. Carelessness and neglect on the part of
operators, supervisors and planners, rigging personnel and
job site personnel can result in their death or injury and costly
damage to the crane or property.

The safety information in this publication is intended on
a guide to assist qualified operators in safe opetaii
Manitowoc cannot foresee all hazards that will aris
field; therefore, safety remains responsibility o
operators and owner.

Local, state, and other governmental agencies may require
stricter operating practices. When a conflict in practices
exists, follow the strictest practice.

READ CRANE INSTRUCTION MANUAL

An Operator’s Manual is provided with our hydraulic line of
cranes. A Service Manual is provided with our traditional line
of cranes. Both manuals contain the same types of
instructions: safety, operation, and maintenance.

For the remainder of this folio, the manual will be referred to
as Crane Instruction Manual.

Safe and efficient operation of this crane requires that it be
maintained in proper working order and that its operators and
maintenance personnel be familiar with the crane's functions
and capabilities.

The Crane Instruction Manual supplied with and considered
part of your crane must be read and completely understood
by each person responsible for operation and maintenance
of the crane.

The Crane Instruction Manual must be read to personnel
who cannot read or understand English or other language
the manual is translated into.

© 2007 Manitowoc
Updated: 12-26-2007

design Manitowoc reserves the right to change the
inforgdtian and specifications contained in the Crane

Instractiom\Manual at any time without notice. If you have any
% s regarding the crane or its Crane Instruction
.\ uak/please contact your Manitowoc distributor.

A WARNING

Crane Instruction Manual and Capacity Charts must be
kept in operator’s cab at all times.

OPERATOR QUALIFICATIONS

The crane shall be operated only by the following qualified
personnel:

1. Designated operators.

2. Trainees under direct supervision of a designated
operator.

3. Supervisors, inspectors, and maintenance or test
personnel when necessary in performance of their
duties. Operation of the crane by these personnel shall
be limited to the crane functions needed to perform the
inspection or to verify the crane’s performance after
maintenance procedures.

No personnel shall be allowed to climb onto the
crane or enter the crane cab unless performance of
their duties require them to do so, and then only
with knowledge of the operator or other qualified
person.

Qualified person is defined as one who by reason of
training and experience is thoroughly familiar with crane
operations and the hazards involved. Such a person shall
meet the operator qualifications specified in OSHA

F1113-1



SAFE OPERATING PRACTICES

Regulations (United States Federal Law) or any other
applicable Federal, State, or local laws.

Operator training and qualification is crane owner’s
responsibility.

OPERATOR CONDUCT
1.

Operator shall not engage in any practice which diverts
his/her attention while operating crane.

Operator shall not operate crane when physically or
mentally unfit.

Operator shall be responsible for all operations under
his/her direct control. When safety of an operation is in
doubt, operator shall consult with person supervising lift
before lifting load.

Operator shall be thoroughly familiar with operation of
crane and its proper care. If adjustments or repairs are
necessary or if there are known defects that impair safe
operation, crane shall not be operated until unsafe
conditions have been corrected.

If there is a warning sign at start controls, operator shall
not start engine until warning sign has been removed by
person who installed it.

Before starting engine, operator shall make sure that:

a. All daily inspection and maintenance services have
been performed.

b. All controls are in off position and all brakes and
locking devices are applied or engaged.

c. All personnel are clear of crane. Deploy a s d.
radius barrier to keep personnel clear of crane.

Operator shall test all controls, limits, and
communication systems at start of each shift. Any
defects found shall be corrected before operation is
begun.

A WARNING

Operational aids (accessories) such as rated capacity
indicator or limiter, boom and jib angle indicator or limiter,
anti-two-block device, level indicator, swing limiter,
proximity device, etc., may be installed on your crane.
Such devices are to be used only as AIDS TO ASSIST
OPERATOR,; their presence on crane in no way
substitutes for or lessens requirement that operator
knowledge, experience, and judgment are required to
ensure safe operation of crane.

Crane shall not be loaded beyond applicable static or
dynamic ratings given on capacity chart for crane.

See Size of Load later in this section.

See Operation section of Crane Instruction Manual
and Operational Aids topic in this section for purpose
of each operational aid.

F1113-2

Operator shall not start crane movement if the load or
designated signal person is not within his/her range of
vision or communication.

Operator shall understand and respond to signals from
the person directing the lift or from the designated signal
person. When a signal person or crane follower is not
required, operator is responsible for lift. Operator shall
obey a stop signal at all times, no matter who gives
it.

. Operator shall verify that the capacity chart being used

is the correct one for how the crane is equipped (boom
length, load line reeving, counterweight, etc.).

. Operator shall verify that:

a. Al attachments are properly assembled and
attached to the crane according to the rigging
drawings called for on the capacity chart.

b. The counterweight — to include applicable auxiliary
counterweight — is in place and of proper weight.
Maximum required counterweight shall not be
exceeded.

. Operator shall perform the following operations before

leaving rator’s cab for any reason:
a. rk ©xane (if mobile) and position upperworks so

secrawe does not interfere with operation of other
bment.

Apply travel and swing brakes or locking devices.

15.

Land any attached load.

Lower boom onto blocking at ground level or onto a
boom rest if possible; otherwise, securely fasten
boom from movement by wind or other outside
forces.

e. Move all controls to off.
Apply all drum brakes and pawls.
g. Disengage master clutch, if equipped.

h. Stop engine.

. Operator shall perform following operations if power or a

control function fails during operation:

a. Land all suspended loads, if possible, under brake
or power control.

b. Apply all brakes and locking devices.

c. Move all controls to off.

. If crane will be operated at night, operator shall make

sure that there is sufficient lighting for safe operation.
Load and landing area shall be illuminated.

Operator shall not operate crane during periods of bad
weather if his or her ability to see load or signal person is
impaired by darkness, fog, rain, etc.

When a local weather storm warning exists, Manitowoc
recommends that operation be stopped and the crane
secured. See step 12 under Operator Conduct topic.

Qanlfowoc
Crane CARE



SAFE OPERATING PRACTICES

16. Wind can cause crane to tip or boom and other
attachments to collapse. Operator or qualified person
directing lift shall compensate for effect of wind on load
and boom by reducing ratings, reducing operating
speeds, or a combination of both.

Unless otherwise specified on Capacity Chart, or in
Crane Instruction Manual, stop operation under
following wind conditions:

a. If wind causes load to swing forward past allowable
operating radius or sideways past either boom
hinge pin, land load and apply drum brakes.

b. If wind exceeds 35 mph, land all loads and apply
drum brakes, lower boom onto blocking at ground
level or otherwise restrain it, and apply swing and
travel brakes and/or locks.

17. Booms, jibs, or masts which are being assembled or
disassembled on ground (with or without support of
boom rigging) shall be securely blocked to prevent
dropping of boom, jib, or mast sections.

Workers shall not go under boom, jib, or mast
sections when removing connecting pins or bolts.

18. Each outrigger shall be visible to operator or signal
person during extension and retraction.

HANDLING LOAD

Size of Load @

1. Crane shall not be loaded beyond applicable stat .Q
dynamic ratings given on the capacity chart for t 9
configuration.

NOTE: Capacity charts for Manitowoc cranes shdw the
total weight of freely suspended loads for various
boom and jib lengths and operating radii.

To determine actual weight of load which can be
lifted at a given radius (working load), operator
must deduct weight of certain lifting equipment
from total weight given on chart. See specific
capacity chart for your crane for a list of lifting
equipment which must be deducted.

Operator’s judgment must be used to further
reduce total weight to allow for dynamic effects of
swinging, hoisting, or lowering, and adverse
weather conditions to include wind.

2. Operator or other designated person directing the lift
shall verify that weight of load is within static or dynamic
rating for radius at which load will be lifted.

Verified weights and measured radii shall take
priority over RCI/RCL readings.

Attaching Load

1. Attach hook to load with slings, or other suitable rigging.
Each hook shall have a latch that is in proper working
order. Hook latches shall not be wired open.

Inspect each hook and latch before using.
Never use a hook or latch that is distorted or bent.

Make sure spring will force latch against tip of hook.

g o o

Make sure hook supports load. Latch must never
support load. Latches are only intended to retain
loose slings under slack conditions.

Only use slings and other rigging that are in safe
operating condition and have a rating equal to or greater
than the load to be lifted.

Do not wrap load line around load.

Use suitable protection between slings and any sharp
edges on load.

Secure unused legs of a multi-leg sling before handling
a load with one leg of sling.

Lifting/Moving Load

Before lifting or moving load, operator or qualified
person directing lift shall make following checks:

a. Crane has a firm uniformly supporting foundation

der both crawlers, all tires, or each outrigger jack

d or float. Unless otherwise specified on capacity

cRert, foundation shall be level to within 1% — 1 ft
(0,¢m) rise or fall in 100 ft (30,5 m) distance.

hen such a surface is not available, it shall be
provided with timbers, cribbing, or other structural
members to distribute load such that allowable
bearing capacity of underlying member is not
exceeded.

Contact Crane CARE Customer Service at
Manitowoc for ground bearing data.

b. Load is secured and properly balanced in slings or
lifting device before lifting the load more than 3 — 6
in (76 — 152 mm).

c. Lift and swing paths are clear of personnel and
obstructions.

o

Load is free to be lifted.

e. Load lineis not kinked or otherwise damaged.

=h

Multiple part load lines are not twisted around each
other in such a manner that lines will not separate
when load is lifted.

g. Hook is brought over load in a manner that will
minimize twisting or swinging.

h. Load line and boom hoist ropes are properly
spooled on drums and seated in sheaves.

i. Load drum brakes are in proper working order.

Operator shall test load drum brakes each time a
load approaching rated load is handled. Lift load 3 —
6in (76 — 152 mm) and fully apply brakes — load
must not lower through applied brakes.

F1113-3



SAFE OPERATING PRACTICES

Unused load drums are parked (working and j-
parking brakes applied; if equipped, drum pawls
engaged).

Fully retract and lock jacks and outrigger beams so
they cannot extend when not in use.

k. Operate with extreme caution when using two or

k. All personnel are clear of swing radius of crane’s more cranes to lift same load.
counterweight. One designated person shall be responsible for

2. While lifting or moving load, operator shall take following operation when two or more cranes are used to lift
precautions: same load. Designated person shall analyze lift and
) instruct all personnel involved in proper rigging and

a. Accelerate and deceleratebload sn;oothl;r/].to avoid positioning of load and all movements to be made.
excessive stress on crane boom and machinery. Decisions such as necessity to reduce crane

b. Avoid sudden starts and stops while swinging. Keep ratings, load position, boom position, ground
swing speed under control to prevent load from support, and speed of movements shall be in
swinging out beyond radius at which load can be accordance with designated person’s decision.
lharédled and to minimize the pendulum action of I. Do not lower load or boom to a point where less
oad. than two full wraps of wire rope remain on the

c. Use taglines or other restraints to control load when respective drum (or as otherwise indicated in local,
necessary. state, or federal regulations).

d. Do not exceed any swing limitations (areas of m. Engage boom hoist pawl when operating with boom
operation) given on capacity chart. at a fixed radius.

e. Do not allow load, boom, or any other part of crane 3. While .traveling, operator shall take following
to contact obstructions. precautions:

f. Do not use crane to drag a load. a. Sou signal horn  before traveling and

) ) . i rinittently while traveling, especially when

g.- Do not hoist, lower, or swing load while per;onngl approkxhing personnel.
are on load or hook. See Personnel Handling in this
section. b y boom in-line with lowerworks and facing

. . . diggction of travel.

h. Avoid carrying load over personnel. Loads which
are suspended shall be blocked or cribbed before Do not position boom so high that it could bounce
personnel are allowed to work under or between over backwards whether traveling with or without
them. load.

i. Before lifting a load which requires use of outrigg d. Lock upperworks against rotation except when it is
(or anytime outriggers are used), fully extend necessary_to negotiate a turn, and then only whgn
outrigger beams and jacks so the truck tires do not operator is seated at controls or the boom is
bear any load. supported on a dolly.

Securely fasten outrigger jack pads or floats to jacks e. Lash or otherwise restrain unused hooks so they
and set them on a flat, firm surface that will support cannot swing freely.
load plaged on pads or floats. Do not set jack pads 4. Before traveling with a load, operator shall take following
or floats in holes, on rocky ground, or on extremely - .
additional precautions:
soft ground.
When dictated by ground conditions, install wood a. A de?gnatsd person sEaII be res';:ortlsmled for
blocking or steel plates under jack pads or floats to opera |op. e<|:|S|gns S_l:,c abs necess[ty ore ucg
properly distribute loading on the supporting crane ratings, load position, boom position, groun
surface. support, and speed of movements shall be in
accordance with designated person’s decision.
Wood blocking or steel plates used under jack pads L o
or floats shall be: b. Maintain specified tire pressures (truck cranes).
- Free of defects. c. Avoid sudden starts and stops. Use taglines or other
restraints to control position of load.
- Strong enough to prevent crushing, bending, or
shear failure. Multiple Load Line Operation
- Of sufficient thickness, width, and length to  Multiple load line operation is becoming common practice for
completely support the jack pad or float,  applications like panel tilt-up, pile tilt-up, pile driving, rolling
transmit the load to the supporting surface, and  fabricated sections, etc. The multiple lines may be on a
prevent shifting, toppling, or excessive common shaft (each with different parts of line) or on multiple
settlement under load. shafts (boom and upper point, boom and fixed jib point, etc.).
F1113-4
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Manitowoc authorizes multiple load line operation for those
applications requiring it, provided following steps are
performed:

1. A qualified lift planner and crane operator shall read and
become thoroughly familiar with appropriate Capacity
Charts and Wire Rope Specification Charts.

2. Lift planner and crane operator shall make sure total
load does not exceed rated capacity given in Capacity
Chart and Wire Rope Specification Chart for given boom
point or jib point.

EXAMPLE: If one load line is lifting from jib point, proper
jib chart applies.

3. Crane shall be thoroughly inspected by a qualified
person prior to setup.

4. Crane shall be thoroughly inspected for load line
interference caused by routing and reeving of multiple
load lines. If interference is found, it shall be eliminated.

5. For cranes produced before 2003, Rated Capacity
Indicators/Limiters were not required by ASME B30.5 for
non-personnel lifting.

To aid operator in staying within crane's capacity chart
with total applied load, Manitowoc recommends that its
cranes be equipped with Rated Capacity Indicators/
Limiters to monitor load on each load line.

Operator is still responsible knowing load and
radius whether or not crane is equipped with load

indicator(s).
ﬁ' e

7. Manitowoc’s Capacity Charts are based onVireely
suspended loads. To prevent side load damage to
boom, jib, and sheaves:

6. Manitowoc also recommends that each load
equipped with an anti two-block device.

e Load lines must hang as near vertical as possible to
minimize side and forward loads.

e Load must remain centered on boom and jib point
shafts unless special lift approval is granted by
Manitowoc.

e Load lines should be located over load’s center of
gravity as it is supported on a trailer, barge, or
ground.

8. Crane operator must be familiar with operational
characteristic of crane as it relates to multiple drum
operation (simultaneous operation, same or opposite
direction, or individual operation).

9. When using tandem drums, maximum operating layers
may be limited depending on whether crane was initially
designed for tandem drum operation or not.

A WARNING

Avoid Over Load and Side Load Damage to Crane

Manitowoc highly recommends that you contact your
Crane CARE distributor for lift planning assistance and
approval.

Holding Load

When a load is suspended, operator shall take following
precautions:

1. Not leave his/her position at controls.
2. Not allow personnel to stand or pass under load.

3. Move all controls to off, apply all drum brakes, engage
boom hoist pawl, and apply swing and travel brakes or
locks.

SIGNALS

1. Continuous communication shall be maintained
betwsen operator and signal person during all crane
ents. If communication is disrupted, operator

all stop all crane movements.

9

als to operator shall be in accordance with standard
als shown in Section 3, unless communications

I{
@equipment (telephone, radio, etc.) is used.

3. All signals shall be easily understood by operator at all
times. Operator shall not respond to any signal which is
not clearly understood.

4. For operations not covered in standard signals, or for
special situations or emergencies, additional signals
may be required. In those cases, signals used shall be
agreed upon in advance by operator and signal person.
Signals used shall not conflict with or have potential to
be confused with standard signals.

5. When it is necessary to give instructions to operator
(other than those established by signal system), all
crane motions shall be stopped.

6. Signal person shall:

a. Be qualified by experience with crane operations,
have a basic understanding of crane operations and
limitations, and be thoroughly familiar with standard
hand signals.

b. Be positioned in clear view of operator. Signal
person’s position should give him or her a clear view
of load, crane, and operating area.

Direct load so it does not pass over personnel.
of crane’s

d. Keep unnecessary personnel out

operating area.

7. When moving crane, following audible signals shall be
used:
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SAFE OPERATING PRACTICES

a. STOP - one short audible signal.
b. GO AHEAD - two short audible signals.
c. BACKUP - three short audible signals.

OPERATIONAL AIDS

Verified weights, measured radii, and Manitowoc’s Capacity
Charts and instructions shall take precedence over
operational aids when handling a load. If it is necessary to
temporarily override an operational aid, crane user shall stay
within limits of Manitowoc’s Capacity Charts and instructions.
A designated, qualified person responsible for directing the
lift shall make sure load does not exceed capacity chart.

When operational aids are inoperative or malfunctioning, the
following steps shall be taken to ensure safe continued
operation of the crane.

1. Steps shall be taken to schedule repairs and calibration
immediately. Operational aids shall be put back into
service as soon as replacement parts, if required, are
available and repairs and calibration can be carried out.
Every reasonable effort must be made to expedite
repairs and calibration.

2. When rated capacity indicator/limiter is inoperative or
malfunctioning, designated, qualified person directing lift
shall establish procedures for determining load weights
and shall make sure that weight of load does not exceed
crane rating at radius where load is handled.

3. When boom angle or radius indicator is inoperative or
malfunctioning, radius or boom angle shall b

determined by measurement (i.e., measure radius
tape measure; measure boom angle with a protrac

level on centerline of boom).

4. When boom or jib angle limiter (automatic boom or
jib stop) is inoperative or malfunctioning, qualified
person directing lift shall make sure maximum boom
angle/radius specified on capacity chart for load being
handled is not exceeded. Radius and boom angle shall
be determined by measurement (i.e., measure radius
with tape measure; measure angle with a protractor-
level on centerline of boom).

5. When anti-two-block device is inoperative or
malfunctioning, qualified person directing lift shall
establish procedures to furnish equivalent protection
(i.e., assign an additional signal person to observe
distance between load and boom or jib point).

This practice does not apply when lifting personnel in
load line supported baskets. Personnel shall not be
lifted in load line supported baskets when anti-two-
block devices are not functioning properly.

6. When level indicator is inoperative or malfunctioning,
other means shall be used to level crane within limits
specified on capacity chart (i.e., level crane using a
carpenter level on rotating bed).

7. When boom
malfunctioning,

length indicator is
qualified person directing

inoperative or
lift shall
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establish boom length at which lift will be made by actual
measurement and marking of boom.

8. When swing limiter or other proximity device is
inoperative or malfunctioning, qualified person directing
lift shall establish procedures to furnish equivalent
protection (i.e., assign an additional signal person to
observe distance between boom or load and job site
obstructions to include power lines).

9. When drum spooling limiter (maximum or minimum
bail limit) is inoperative or malfunctioning, qualified
person directing lift, operator, or designated signal
person shall watch drum and make sure it is not over
spooled (rope does not jump off drum) and that there are
never less than 2 full wraps of wire rope on load drum or
boom hoist (or as otherwise indicated in local, state, or
federal regulations).

PEDESTAL MOUNTING

A crane which is pedestal mounted or otherwise secured to a
structure (such as a barge) is not like a land based crane. A
pedestal mounted crane will not tip to warn the operator that
the crane's capacity has been exceeded. When the capacity
of a pedestal mounted crane is exceeded, structural
compone ill fail without warning and the crane may
break away frakn the pedestal. Refer to Folio 1064 in Crane

Instr v’\ ahual for pedestal mounted crane mounting
in !,. dnd operating precautions.
NNEL HANDLING

nitowoc cranes are neither designed for nor intended to
e used as personnel hoists. Refer to Folio 1295 in Crane
Instruction Manual for Manitowoc's policy on personnel
handling.

GETTING ON OR OFF CRANE

Personnel getting on and off crane shall do so only at steps
or ladders provided and only while crane is parked.

Never climb onto or off a moving crane. Climb onto and off
crane only when it is parked and only with operator’s
permission.

When personnel use ladders to get onto and off the crane,
their hands shall be free of any objects. Objects which
cannot be carried in pockets or tool belts shall be lifted into
place with a hand line or hoist.

Qanlfowoc
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CRANE ACCESS POINTS

A WARNING

Crush Hazard!

Upperworks can swing into and crush personnel climbing
on or off crane.

Moving crawlers can crush personnel climbing on or off
crane.

To prevent death or serious injury:
e Barricade all accessible areas to crane so personnel

cannot be struck or crushed when upperworks is
swung.

e Do not climb onto or off crane while upperworks is
being swung or crane is being traveled.

e Signal operator for permission to climb onto/off crane.

e Operator: do not swing or travel while personnel are
climbing onto or off crane. Stop swing and travel
motions. Apply swing brake and turn on travel park.

e Operator: Always sound horn to alert personnel
before you swing or travel.

General

Take necessary precaution to prevent slipping and/or falling

The owner/user must provide workers with approved (S

or aerial work platforms to access those areas of the-€rane,
mast, and boom that cannot be reached from the ground or
from steps, ladders, catwalks, and platforms provided by
Manitowoc.

Adhere to local, state, and federal regulations for handling
personnel and for personnel fall protection.

e Access points must be kept clear to prevent personal
injury and unsafe operation of crane. Store clothing and
other personal belongings so they do not interfere with
with controls in operator’s cab or with operation of crane.

Tools, oil cans, spare parts, and other necessary
equipment must be stored in tool boxes or other
appropriate locations. Do not allow these items to lie
around loose in operators cab or on steps, ladders, and
platforms.

To reduce risk of slipping, non-skid material (sand in
paint) has been applied to painted walkways and
platforms.

Walkways and platforms can be slippery when wet and
when oil or is grease is spilled on them. Keep walkways
and platforms clean and dry to prevent slipping on
them. When non-skid material wears out, reapply it.

e Wear shoes with a highly slip-resistant sole material.
Clean any mud or debris from shoes before entering the
crane cab or climbing onto the cab. A shoe that is not
clean might slip off a control pedal during operation.

e Do not make modifications or additions to the crane’s
access system that have not been evaluated and
approved by Manitowoc.

e Do not use top of mast or boom as a walkway.

e Ladders, stored in insert next to the boom butt, are
available for boom assembly and disassembly.

OPERATING NEAR ELECTRIC POWER
LINES OR TRANSMITTER LINES

Electrocution Hazard

Thoroughly read, understand, and abide by all applicable
federal, state, and local regulations regarding operation of
cranes near electric power lines or equipment.

United States federal law prohibits the use of
cranes closer than 10 ft (3 m) to power sources up
to 50,000 volts, and greater distances for higher
voltages [29CFR1910.180 and 29CFR1926.550].

To avipid death or serious injury, Manitowoc

3 m ends that all parts of crane, boom, and
Qm be kept at least 20 ft (6 m) away from all

trical power lines and equipment.

@p all personnel and their personal belongings (clothing,

off the crane during assembly, disassembly, maintenance, &
other work. Falling from any height could resu @
serious injury or death.

water coolers, lunch buckets, etc.) away from crane if it is
being operated near electrical power lines or equipment.

Before operating crane in the vicinity of electrical power lines
or equipment, notify the power utility company. Obtain
positive and absolute assurance that the power has been
turned off.

The crane is NOT INSULATED. Always consider all parts of
the load and the crane, including the wire rope, pendants or
straps, and tag lines as conductors.

Most overhead power lines ARE NOT insulated. Treat all
overhead power lines as being energized unless you have
reliable information to the contrary from the utility company
or owner.

The rules in this section must be followed at all times, even if
the electrical power lines or equipment have been de-
energized.

Crane operation is dangerous when close to an energized
electrical power source. Exercise extreme caution and
prudent judgement. Operate slowly and cautiously when in
the vicinity of power lines.

If the load, wire rope, boom, or any portion of the crane
contacts or comes too close to an electrical power source,
everyone in, on, and around the crane can be seriously
injured or killed.

The safest way to avoid electrocution is to stay away from
electrical power lines and electrical power sources.
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The operator is responsible for alerting all personnel of
dangers associated with electrical power lines and
equipment. The crane is not insulated. Do not allow
unnecessary personnel in the vicinity of the crane while
operating. Permit no one to lean against or touch the crane.
Permit no one, including riggers and load handlers, to hold
the load, load lines, tag lines, or rigging gear.

Even if the crane operator is not affected by an electrical
contact, others in the area may become seriously injured or
killed.

It is not always necessary to contact a power line or power
source to become electrocuted. Electricity, depending on
magnitude, can arc or jump to any part of the load, load line,
or crane boom if it comes too close to an electrical power
source. Low voltages can also be dangerous.

Set-Up and Operation

During crane use, assume that every line is energized (“hot”
or “live”) and take necessary precautions.

Position the crane such that the load, boom, or any part of
the crane and its attachments cannot be moved to within 20
ft (6 m) of electrical power lines or equipment. This includes
the crane boom and all attachments. Overhead lines tend to
blow in the wind so allow for lines’ movement when
determining safe operating distance.

A suitable barricade should be erected to physically restrain
the crane, all attachments, and the load from entering into an
unsafe distance from electrical power lines or equipment.

Electrocution Hazard Devices

The use of insulated links, insulated boom cages/guards,
proximity warning devices, or mechanical limit stops does
not assure that electrical contact will not occur. Even if codes
or regulations require the use of such devices, failure to
follow the rules in this section may result in serious injury or
death.

Be aware that such devices have limitations and you should
follow the rules and precautions outlined in this section at all
times even if the crane is equipped with these devices.

Insulating links installed into the load line afford limited
protection from electrocution hazards. Links are limited in
their lifting abilities, insulating properties, and other
properties that affect their performance. Moisture, dust, dirt,
oils, and other contaminants can cause a link to conduct
electricity. Due to their capacity ratings, some links are not
effective for large cranes and/or high voltages/currents.

The only protection that may be afforded by an insulated link
is below the link (electrically downstream), provided the link
has been kept clean, free of contamination, has not been
scratched or damaged, and is periodically tested (just before
use) for its dielectric integrity.

d boom guards afford limited protection from
zards. They are designed to cover only the
small portion of the boom. Performance of
and boom guards is limited by their physical
ting characteristics, and operating environment
t, dirt, moisture, etc.). The insulating characteristics

Plan ahead and always plan a safe route before travelinhese devices can be compromised if not kept clean, free

under power lines. Rider poles should be erected on e
side of a crossing to assure sufficient clearanc
maintained.

Appoint a reliable and qualified signal person, equipped with
a loud signal whistle or horn and voice communication
equipment, to warn the operator when any part of the crane
or load moves near a power source. This person should
have no other duties while the crane is working.

Tag lines should always be made of non-conductive
materials. Any tag line that is wet or dirty can conduct
electricity.

DO NOT store materials under power lines or close to
electrical power sources.

Prior to operating near transmitter towers where an electrical
charge can be induced into the crane or load:

e  The transmitter shall be deenergized OR,

e Tests shall be made to determine if an electrical charge
will be induced into the crane or load.

Every precaution shall be taken to dissipate induced
voltages. Consult local, state, and federal codes and
regulations.
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ontamination, and undamaged.

Proximity sensing and warning devices are available in
different types. Some use boom nose (localized) sensors
and others use full boom length sensors. No warning may be
given for components, cables, loads, and other attachments
located outside of the sensing area. Reliance is placed upon
the operator in selecting and properly setting the sensitivity
of these devices.

Never rely solely on a device to protect you and your fellow
workers from danger.

Some variables you must know and understand are:

e Proximity devices are supposed to detect the existence
of electricity and not its distance, quantity, or magnitude.

e Some proximity devices will detect only alternating
current (AC) and not direct current (DC).

e Some proximity devices detect radio frequency (RF)
energy and others do not.

e Most proximity devices simply provide a signal (audible,
visual, or both) for the operator and this signal must not
be ignored.

e  Sometimes the sensing portion of the proximity devices
becomes confused by complex or differing arrays of
power lines and power sources.

Qann‘owoc
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DO NOT depend on grounding. Grounding of a crane affords
little or no protection from electrical hazards. The
effectiveness of grounding is limited by the size of the (wire)
conductor used, the condition of the ground, the magnitude
of the voltage and current present, and numerous other
factors.

Electrical Contact

If the crane comes in contact with an energized power
source, the operator must:

1. Stay in the crane cab. DON'T PANIC.

2. Immediately warn PERSONNEL in the vicinity to STAY
AWAY.

3. Attempt to move the crane away from the contacted
power source using the crane’s controls which are likely
to remain functional.

4. Stay in the crane until the power company has been
contacted and the power source has been de-energized.
NO ONE must attempt to come close to the crane or
load until the power has been turned off.

Only as a last resort should an operator attempt to leave the
crane upon contacting a power source. If it is absolutely
necessary to leave the cab, JUMP COMPLETELY CLEAR
OF CRANE. DO NOT STEP OFF. Hop away with both feet
together. DO NOT walk or run.

Following any contact with an energized electrical source,
the local, authorized, Manitowoc distributor mus
immediately advised of the incident and consulte
necessary inspections and repairs. Thoroughly ins

wire rope and all points of contact on the crane. Sh e
distributor not be immediately available, contact CraneCARE
Customer Service at the factory. The crane must not be
returned to service until it is thoroughly inspected for any
evidence of damage and all damaged parts are repaired or
replaced as authorized by Manitowoc or the local Manitowoc
distributor.

REFUELING

1. When using a portable container to refuel crane,
container shall be a safety-type can equipped with an
automatic closing cap and a flame arrester.

e

Engine shall be stopped before refueling crane.

d

Smoking and open flames shall be prohibited in
refueling area.

FIRE EXTINGUISHERS

1. A portable fire extinguisher with a minimum rating of 10
BC shall be installed in operator’s or machinery cab of
crane.

N

Operator and all maintenance personnel shall be
thoroughly familiar with location, use, and care of fire
extinguisher(s) provided.

ACCIDENTS

If this crane becomes involved in a property damage and/or
personal injury accident, immediately contact the Product
Safety and Reliability Manager or Crane CARE Customer
Service at:

Manitowoc
2401 So. 30th St.
Manitowoc, WI 54220

Phone: 920-683-6390

Fax: 920-683-6338

E-mail: thomas.cioni @ manitowoc.com
michael.brunet@manitowoc.com

Provide a complete description of the accident, including the
crane model and serial number.

&S
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d. Move all controls to off and secure all functions
against movement by applying or engaging all

brakes, pawls, or other locking devices.
& vwrrnne P 9

e. Stop engine and render starting means inoperative.

The importance of safe maintenance cannot be over

emphasized. Carelessness and neglect on the part of f.  Place a warning sign at start controls alerting other
maintenance personnel can result in their death or injury personnel that crane is being serviced and engine
and costly damage to the crane or property. must not be started. Do not remove sign until it is
The safety information in this publication is intended only safe to return crane to service.

as a guide to assist qualified maintenance personnel in 2. Do not attempt to maintain or repair any part of crane
safe maintenance. Manitowoc cannot foresee all hazards while engine is running, unless absolutely necessary.

that will arise in the field; therefore, safety remains
responsibility of maintenance personnel and crane
owner.

If engine must be run, keep your clothing and all parts of
your body away from moving parts. Maintain constant
verbal communication between person at controls
and person performing maintenance or repair

MAINTENANCE INSTRUCTIONS procedure.

To ensure safe and proper operation of Manitowoc cranes,
they must be maintained according to the instructions
contained in the Service or Operator’s Manual provided with
each crane.

3. Wegfclothing that is relatively tight and belted.
4. ear\appropriate eye protection and approved hard hat.
5 % er climb onto or off a moving crane. Climb onto and

A manual holder is provided in the operator’s cab of every crane only when it is parked and only with
crane manufactured by Manitowoc Cranes. A copy of the operator’s permission.

Service or Operator’'s Manual must be kept in the holde

the manual is immediately available for use by operatars
maintenance personnel. If the manual is missing,
your Manitowoc distributor for a replacement copy.

O Use both hands and handrails, steps and ladders
S provided to climb onto and off crane.

Lift tools and other equipment which cannot be carried in

) ) pockets or tool belts onto and off crane with hand lines or
Crane maintenance and repair must be performed by hoists.

personnel who by reason of training and experience are
thoroughly familiar with the crane’s operation and required
maintenance.

Boom and gantry are not intended as ladders. Do not
attempt to climb lattice work of boom or gantry to get to

. , maintenance points. If boom or gantry is not equipped
These personnel must read Service or Operator’s Manual with an approved ladder, lower them before performing

before attemptlng any mamte_nance procedure. If there is maintenance or repair procedures.
any question regarding maintenance procedures or

specifications, contact your Manitowoc distributor for Do not remove cylinders until working unit has been

securely restrained against movement.

assistance.
Training/qualification of maintenance personnel is 8. Pinch points are impossible to eliminate; watch for them
responsibility of crane owner. closely.
. . 9. Pressurized air, coolant, and hydraulic oil can cause
Safe Maintenance Practices serious injury. Make sure all air and hydraulic lines,
1. Perform following steps (as applicable) before starting a fittings, and components are tight and serviceable.
maintenance procedure: Do not use your hands to check for leaks:
a. Park crane where it will not interfere with other . Use a soap and water solution to check for air leaks
equipment or operations. (apply to fittings and lines and watch for bubbles).
b. Lower all loads to ground or otherwise secure them e Use a piece of cardboard or wood to check for
against movement. coolant and hydraulic oil leaks.
c. Lower boom onto blocking at ground level, if  10. Relieve pressure before disconnecting air, coolant, and
possible, or otherwise secure boom against hydraulic lines and fittings.
dropping.

© 2007 Manitowoc
Updated: 12-21-2007 F1349-1
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1.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

Do not remove radiator cap while coolant is hot or under
pressure. Stop engine, wait until pressure drops and
coolant cools, then slowly remove cap.

Avoid battery explosion: do not smoke while performing
battery maintenance, do not short across battery
terminals to check its charge.

Read safety information in battery manufacturer’s
instructions before attempting to charge a battery.

Avoid battery acid contact with skin and eyes. If contact
occurs, flush area with water and immediately consult a
doctor.

Stop engine before refueling crane.
Do not smoke or allow open flames in refueling area.

Use a safety-type can with an automatic closing cap and
flame arrestor for refueling.

Hydraulic oil can also be flammable. Do not smoke or
allow open flames in area when filling hydraulic tanks.

Never handle wire rope with bare hands. Always wear
heavy-duty gloves to prevent being cut by broken wires.

Use extreme care when handling coiled pendants.
Stored energy can cause coiled pendants to uncoil
quickly with considerable force.

When inflating tires, use a tire cage, a clip-on inflator,
and an extension hose which permits standing well away
from tire.

Q

Do not attempt to lift heavy components by hand. Ug
hoist, jacks, or blocking to lift components.

Use care while welding or burning on crane. Cover all
hoses and components with non-flammable shields or
blankets to prevent a fire or other damage.

To prevent damage to crane parts (bearings, cylinders,
swivels, slewing ring, computers, etc.), perform following
steps before welding on crane:

e Disconnect all cables from batteries.
e Disconnect output cables at engine junction box.

e Attach ground cable from welder directly to part
being welded and as close to weld as possible.

Do not weld on engine or engine mounted parts (per
engine manufacturer).

Disconnect and lock power supply switch before
attempting to service high voltage electrical components
and before entering tight areas (such as carbody
openings) containing high voltage components.

When assembling and disassembling booms, jibs, or
masts on ground (with or without support of boom
rigging pendants or straps), securely block each section
to provide adequate support and alignment.

Do not go under boom, jib, or mast sections while
connecting bolts or pins are being removed.
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28.

29.

30.

31.
32.

. Perform

Unless authorized in writing by Manitowoc, do not alter
crane in any way that affects crane’s performance (to
include welding, cutting, or burning of structural
members or changing pressures and flows of air/
hydraulic components). Doing so will invalidate all
warranties and capacity charts and make crane owner/
user liable for any resultant accidents.

Keep crane clean. Accumulations of dirt, grease, oil,
rags, paper, and other waste will not only interfere with
safe operation and maintenance but also create a fire
hazard.

Store tools, oil cans, spare parts, and other necessary
equipment in tool boxes. Do not allow these items to lie
around loose in operator’s cab or on walkways and
stairs.

Do not store flammable materials on crane.

Do not return crane to service at completion of
maintenance or repair procedures until all guards and
covers have been reinstalled, trapped air has been bled
from hydraulic systems, safety devices have been
reactivated, and all maintenance equipment has been
removed.

function check to ensure proper operation at

compkefion) of maintenance or repair.

&S

Only use cleaning solvents which are non-volatile and
non-flammable. @
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PERSONNEL HANDLING POLICY

All Manitowoc Lattice Boom Cranes

PERSONNEL HANDLING POLICY

In 1998, the American Society of Mechanical Engineers
issued a new American National Standard entitled,

Personnel Lifting Systems, ASME B30.23-1998". This
standard provides, “lifting and lowering of personnel
using ASME B30 Standard hoisting equipment shall be
undertaken only in circumstances when it is not
possible to accomplish the task by less hazardous
means. Unless all of the applicable requirements of this
volume are met, the lifting or lowering of personnel
using ASME B30 Standard equipment is prohibited.”

The ASME Standards recognize that mobile and locomotive
cranes are primarily designed and intended for handling
materials and not personnel. The ASME Standards have a
retrofit statement that applies to existing cranes after the
standards go into effect. It is not the intent of the standards to
require retrofitting of existing equipment. If an item is being
modified, the performance requirement shall be reviewed
relative to the current standard. The standards contain more
criteria than the current OSHA 1926.550.

This new standard is consistent with the U.S. Department of
Labor, Occupational Safety and Health Administra
(OSHA) regulations for Construction that state

29CFR1926.550(g)(2)? General Requirements: “Th
a crane or derrick to hoist employees on a per el
platform is prohibited, except when the erection, use,
and dismantling of conventional means of reaching the
work site, such as a personnel hoist, ladder, stairway,
aerial lift, elevating work platform or scaffold, would be
more hazardous or is not possible because of structural
design or work site conditions.”

Additional requirements for crane operations are stated in
ASME B30.5, Mobile and Locomotive Cranes and in ASME
B30.23, Personnel Lifting Systems.

Use of a Manitowoc crane to handle personnel is acceptable
provided:

1. ASME (formerly ANSI) B30 Series American National Safety
Standards For Cable Ways, Crane, Derricks, Hoists, Hooks,
Jacks, And Slings; ASME B30.5 Mobile and Locomotive
Cranes, and ASME B30.23, Personnel Lifting Systems, are
available by mail from the ASME, 22 Law Drive, Fairfield, New
Jersey, 0700-2900 (call toll free — US & Canada 800-843-
2763, Mexico 95-800-843-2763, Universal 973-882-1167 or
fax 973-882-1717 or 973-882-5155 or E-mail infocentral @as-
me.org).

2. US DOL/OSHA Rules and Regulations are available by mail
from the Superintendent of Documents, PO Box 371954,
Pittsburgh, PA, 15250-7954 (phone 202-512-1899 or fax 202-
512-2250 or electronically via GPO Access at docs or from
www.osha.qov).

© 2005 Manitowoc
Updated: 11-14-2005
Order #: 98328211030

The employer shall comply with the manufacturer’s
specifications and limitations applicable to the operation
of the crane.

The requirements of the applicable national, state and
local regulations and safety codes are met.

A determination has been made that use of a crane to
handle personnel is the least hazardous means to
perform the work.

The crane operator shall be qualified to operate the
specific type of hoisting equipment used in the
personnel lift.

The crane operator and occupants have been instructed
in the recognized hazards of personnel platform lifts.

The crane is in proper working order.
Lo nd boom hoist drum brakes, swing brakes, and
lsckih\g devices such as pawls and dogs shall be

fibnary position.

' gagesl when the occupied personnel platform is in a

e crane is equipped with a positive acting device
which prevents contact between the load block or
overhaul ball and the boom tip (anti-two block device).

For friction cranes, this implies the addition of spring
applied brakes activated by the anti-two block device.
The load line hoist drum shall have a system or device
on the power train, other than the load hoist brake, which
regulates the lowering rate of speed of the hoist
mechanism (controlled load lowering).

The crane’s load capacity chart is affixed inside the
crane’s cab, readily accessible to the operator. The total
weight of the loaded personnel platform and related
rigging shall not exceed 50 percent of the rated capacity
for the radius and configuration of the crane.

The crane is uniformly level within one percent of level
grade and located on a firm footing. Some capacity
charts require more stringent levelness criteria. Cranes
with outriggers shall have them all fully deployed
following manufacturer’s specifications.

The Operator's Manual for the crane and each
attachment in use (i.e.: luffing jib) as well as the
applicable capacity charts are inside the crane’s cab,
readily accessible to the Operator.

The platform meets the requirements as prescribed by
applicable standards and regulations.

Applicable personnel protection equipment is provided
(i.e., personal fall-arrest system, etc.)

F1295-1



PERSONNEL HANDLING POLICY

e For wire rope suspended platforms, the crane is
equipped with a hook latch that can be closed and
locked, eliminating the throat opening.

e The platform is properly attached and secure.

e Direct attachment of a personnel platform to a luffing jib
is prohibited.

e Personnel platforms must not be used if wind exceeds
20 mph (9 m/s).

¢ Hoisting personnel within 20 ft (6 m) of a power line that
is up to 350 kV or within 50 ft (15 m) of a power line that
is over 350 kV is PROHIBITTED, except for work
covered in OSHA 29CFR1926 subpart V.

For operation outside the United States, the requirements of
the applicable national, state and local regulations and
safety codes must be met. This may include, in addition to
the above:

e Automatic brakes such that when the equipment
operating controls are released, the motions are brought
to rest.

¢ A holding device (such as a load hold check valve) shall
be provided in the hydraulic or pneumatic systems to
prevent uncontrolled movement of the hoisting
equipment in the case of a system failure.

Manitowoc Cranes, Inc. offers upgrade packages for friction
controlled models to install anti-two block, dead man control,
and automatic hoist system control requirements to satisfy
other codes and standards.

properly maintained, regularly inspected and repaire
necessary. Manitowoc Cranes reminds crane owners tha
safety decals must be in place and legible. Manitowoc
Cranes continues to urge Manitowoc crane owners to
upgrade their cranes with rated capacity indicator/limiter
systems for all lifting operations.

Manitowoc Cranes continues to recommend that crane%e

Should you have any questions about this subject or other
product safety matters relating to the operation and use of a
Manitowoc crane, please contact the Product Safety and
Reliability Manager at the following address:

Manitowoc Crane Group

Product Safety and Reliability Manager
2401 So. 30th St.

Manitowoc, WI 54220

Phone: 920-684-6621

Fax: 920-683-6338
E-mail: tcioni@ manitowoccranes.com
F1295-2
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PEDESTAL/BARGE MOUNTED CRANES

Definitions & Operating Precautions

Table of Contents

Pedestal Mounted Crane ...........ccoceeiiiieeiiiene e 1
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EXaMPIES ... 1

Barge Mounted Crane.........cccceveveeeeiiieeesciee e sseee e 2
Definition .......cocveviiieie e 2
EXAMPIES ... 2

Capacity Charts .......ccveveieeee e 3

A WARNING

Crane owner/user must verify that method used to fasten
or restrain crane to foundation, barge, ship or floating
platform is strong enough, under all operating conditions,
to prevent crane from breaking off foundation or moving
on barge.

Manitowoc does not permit use of a truck crane on a
barge, ship or floating platform.

PEDESTAL MOUNTED CRANE

A WARNING

Overload Hazard!

A pedestal mounted crane will not tip to indicate to
operator that crane’s capacity has been exceeded. When
capacity of a pedestal mounted crane is exceeded,
turntable bearing, hook rollers (if equipped), or other
structural components may break, before load lines falil,
causing crane to separate from pedestal.

For this reason, great care must be taken to operate a
pedestal mounted crane within its rated capacity.

Careful planning is required before a crane can be
operated on a barge. Crane user shall verify that barge is
capable of limiting crane list and/or dynamics to maximum
allowable specified on capacity charts. If specified crane
list and/or dynamic conditions are exceeded, crane’s
capacity may be exceeded; therefore, turntable bearing,
hook rollers (if equipped), or other structural components
may break, causing crane to separate from pedestal.

Definition

A pedestal mounted crane is a crane which is securely
fastened to a foundation, barge, ship or floating platform so
the crane is restrained from tipping.

© 2005 Manitowoc
Updated: 11-14-2005

Order #: 98328211030
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Shock LOAING ....evviieieiiie e 3
Definition ......coooeiie e 3
Operation ON Barge........ccoocveerieeeiieeiiee e 3
GENEIAI ..o 3
DefinitioNS .....cooceieeieeee e 3
Crane INSPECLION.........evi i 4
Transporting Crane on Barge........cccoccveeeecieeiiin i 4
Examples
1. Crane upperworks mounted on a turret (or tub) which is

securely fastened to foundation (Figure 1).

A839

X

D

N

Turret

Foundation

AN

FIGURE 1

2. Crane upperworks mounted on a carbody (crawlers
removed) which is securely fastened to foundation
(Figure 2).

A839

\
® Carbody
Foundation
NOTE: If bolting carbody to foundation, contact

Technical Services at factory for
recommended bolt pattern and for type and
quantity of bolts to be used.

FIGURE 2
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PEDESTAL/BARGE MOUNTED CRANES

BARGE MOUNTED CRANE 2. Crawler-mounted crane working on timbered area of
barge, ship or floating platform with crawlers restrained
Definition by curbing and end stops (Figure 4). When not working,
. . crane carbody is anchored with tie-downs to foundation.
A barge mounted crane is a crane that is anchored or Traveling with load is not permitted.
restrained in a work area of the barge, ship, or floating
platform and is subjected to tipping forces. 839
=
Examples
NOTE: The foundation is the deck of the barge, ship or _
floating platform.
. o Tie-Downs End Stop
1. Crawler-mounted crane with carbody anchored with tie- Required Frontand
downs to foundation (Figure 3). When Parked Carbody , Rear
y @
AB39 =~ Curbing T= '
/ \rl Q O ‘ t_l Foundation
mil & = 4 1
NOTE: Manitowoc does not permit traveling with load.
FIGURE 4
Tie-Downs = Carbody 3. RINGER® (crawler mounted, carbody mounted)
‘ 7—{ Foundation supported on blocking, screw jacks or steel pedestals
- Q 0 which are braced and fastened to foundation in such a
o4 manne to prevent movement (Figure 5).
FIGURE 3 4. ms (Riatform mounted) which has ring braced and
f @o directly to foundation in such a manner as to
(3pr @) ovement.
a\
A839 U
g
‘/% NOTE: Ringers must be equipped
with hook rollers on boom
and counterweight carriers.
I
Bracing I
o M/
[T T
[1/
Ring Support Ring Assembly Foundation FIGURE 5
A839
| N
<
AXIS TRANSITIONAL ROTATIONAL |
SYMBOL NAME STATIC DYNAMIC STATIC DYNAMIC
X Longitudinal Surge Heel List Roll
Y Vertical Heave Yaw
z Lateral Sway Trim Pitch (B& >
4 <y
% /X
FIGURE 6
F1064-2 @ anitowoc
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PEDESTAL/BARGE MOUNTED CRANES

CAPACITY CHARTS

Manitowoc Cranes provides two types of capacity charts for
a crane mounted on a barge or other supporting structure
under static conditions.

1. A capacity chart based on tipping when crane is
anchored only to prevent shifting.

2. A capacity chart based on structural competence when
crane is securely fastened for use as a pedestal
mounted crane.

NOTE: Unless otherwise specified on a machine list

capacity chart, a "0" degree machine list capacity
chart rating applies to machine list not to exceed
1/2 degree. All other machine list ratings — 1°, 2°,
and 3° — must NOT be exceeded.

SHOCK LOADING
Definition

Shock loads to the crane can be experienced when the
barge is subjected to up and down movement of wave action
(referred to as DYNAMICS). Figure 6 illustrates the dynamic
conditions of the barge which influence crane capacity.

CAUTION
Structural Damage Hazard!
If crane boom or structure is shock loaded during

operation, or there is any indication of shock loading,
structural components of crane shall be inspec
detect cracks and other damage. Nondestructi s
equipment, such as magnetic particle or uItrai} T

procedures, is recommended for this inspection.

NOTE: Manitowoc does not recommend crane operation
under dynamic conditions. However, if operation
under dynamic conditions is required, Manitowoc
Cranes will consider issuing a capacity chart for
dynamic conditions only after the crane user has
provided the information listed on “Technical Data
Sheet, T.S.100.” This technical data sheet is

available to the crane user upon request.
Operation On Barge

General

Machine list and/or dynamics will be experienced when a
crane is operated on a barge, ship or floating platform. Both
of these conditions reduce the crane’s capacity, and each
must be taken into account for safe operation on a barge,
ship or floating platform.

A WARNING

Tipping Crane Hazard!

Tie-downs which only prevent crane from shifting as in
barge, ship or floating platform mounting, may not provide
adequate support when using a capacity chart for
pedestal mounting. Before operating a crane on a barge,
ship or floating platform, crane user shall verify that
correct capacity chart is being used — pedestal mounted,
barge mounted, 0°, 1°, 2° or 3° list or dynamic capacity
chart.

Failing to use correct capacity chart can result in an
accident.

Definitions

1. Machine List, as defined by Manitowoc Cranes, is
crane’s out-of-level condition — from side-to-side — as
measured by angle between horizontal and a line drawn
through centerline of crane’s boom hinge pins (Figure

7). This out-of-level condition creates side load and
ef% crane’s lifting capacity.
74

L = Degrees of Machine List
(Maximum allowable is
specified on Capacity Chart)

Through Boom ———
Hinge Pins L

v

Horizontal

Barge Deck

[ —

FIGURE 7

Barge List (also referred to as heel or trim) causes swing
out of the load and may produce side load. When
Manitowoc Cranes provides a capacity chart showing
capacities for a 2 degree machine list for example, we
are referring to maximum allowabile lifting capacity for
crane when experiencing an out-of-level condition (side-
to-side) of 2 degrees as measured by angle between
horizontal and a line drawn through centerline of crane’s
boom hinge pins.

Unless otherwise specified on capacity chart, barge list
(heel or trim) must not exceed machine list degrees
given on the capacity chart.

Barge List and Machine List are not same. As machine
rotates on barge, barge list (as defined above) will
change. Worst machine list condition generally occurs
when machine swings over corner of barge, producing
maximum side load.

F1064-3



PEDESTAL/BARGE MOUNTED CRANES

Crane Inspection

To aid in preventing harmful and damaging failure as
previously indicated, regular inspection for signs of
overloading in the following load bearing components is
required. Correct each defect found before placing the crane
into service.

e Boom
e Gantry
e  Backhitch

¢ Rotating Frame

e Wire Rope

e Pendants and Straps
e Turntable Bearing

When equipped with hook rollers, it is recommended that
each hook roller assembly be inspected daily for any sign of
overloading, to include:

e  Deformation of roller path.

*  Proper hook roller adjustment.

¢ Deformation or cracks in hook roller hanger.
e Bent hook roller shaft.

e Damaged bearings.

Transporting Crane on Barge

If it is necessary to transport the crane on a barge, ship or
floating platform when dynamic conditions will be
experienced, the boom shall be lowered onto a cradle (or
other support) and the boom, crane upperworks and
lowerworks shall be secured against movement. If the crane
is equipped with a mast, the mast shall be securely tied down
with guy lines. Failing to take these steps can result in shock
load or side load damage to the boom and mast.

&S

®©

F1064-4
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WARNING AND INFORMATION SIGNS M

Nameplates and Decals

MAINTAINING SIGNS

The crane owner/user shall make sure that all signs are
legible and installed at the proper locations on the crane. If a
sign has been defaced or removed, it must be replaced
immediately. See Nameplates and Decals Drawing in this
section for the installation locations of signs.

ORDERING SIGNS

Order replacement signs from your local Manitowoc Dealer
or from the factory at the following address:

Manitowoc Crane CARE
2401 So. 30th St.
Manitowoc, WI 54220

Phone: 920-684-6621
Fax: 920-683-6278
E-mail: latticeteam @ manitowoc.com

When ordering a sign, give the crane model number, the
serial number, and the name and part number of the sign
(Figure 1). If the sign has a figure number, it can be used if
the drawing number is missing.

© 2007 Manitowoc
Updated: 12-26-2007

S

11-01-02

& WARNING

Rotating Fan Blades!

KEEP FEET AND
HANDS CLEAR.
Stop engine and remove ignition

key before you attempt to service
crane in area near radiator fan.

AOSISSQ-O

/

Part
Number

FIGURE 1
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WARNING AND INFORMATION SIGNS

Crush Hazards

Cut or Crush Hazards

@@/k
Q)

Electrocution Hazard

v .
e

w

Cut Hazard

o @;@r ® RNl

Explosion Hazard

Fall Hazard

F890-2
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WARNING AND INFORMATION SIGNS

Engine Diesel |
Coolant Fuel D

Engine

‘ Coolant . |
e IRY, Hydraulic
ent .
Filter 0

Fall Hazards ——-
Engine
Oil Level Hydraulic |

b

Pump Drive
Oil Level .
Fluid Symbols

Flying Object Hazards

O

Falling Boom Hazards
(Crush Hazard)

O

Overhead Obstruction Hazard

Falling Load Hazards
(Crush Hazard)

Power Line Hazard
(Electrocution)

Fire Extinguisher

= Y
%
U ®

F890-3
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WARNING AND INFORMATION SIGNS

Personal Fall Protection
Sound Power Level

Read Manual l ||

Tire Pressure

Pressure Release Hazard &

Pressure Cleaning

F890-4
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PLEASE GIVE MACHINE SERIAL NUMBER WITH ORDER C

-A2.13-
REV. MODEL
166479-1 C 3900, 3900W, 4000W
NAMEPLATE AND DECAL ASSEMBLY
":‘EOF_- NoTe | nea DESCRIPTION OF PART ‘;i’-;??"},s_
1 539515 2 DECAL (MANITOWOC) (large)
2 95495 2 DECAL, Danger (Electric Shock) (Large)
3 181503 2 PLATE, Builders (For field replacement order 899717) -
599293 8 RIVET, Blind (1/8" x 1/4") -
4 184679 1 DECAL (Hand Signal)
5 539516 2 DECAL (Model No. 3300W)
5 539527 2 DECAL (Model No. 4000W)
5 539281 2 DECAL (Model No. 3300)
6 73443-3 2 DECAL (VICON) (Smali-white)
6 73443-4 2 DECAL (VICON) (Small-black)
7 97281 1 DECAL (No Step) (see Note 1)
8 95494 2 DECAL, Danger (Stay Clear)
9 161036 4 DECAL, Danger (Gantry Lowering) (Model 3900, 3300W, 4000W)
10 165432 3 DECAL, Caution (Gantry Raising/Lowering) (see Note 2)
1" 147202 1 NAMEPLATE (Roller Path Radius)
12 91777-3 1 DECAL (VICON) (Large-white)
12 91777-4 1 DECAL (VICON) (Large-black)
13 95496 1 DECAL, Danger (Electric Shock) (small)
14 143587 1 DECAL, Caution (Operator Warning)
15 145467 1 NAMEPLATE (Hyd. Fluid Reservoir) (see Note 3&
16 140152 1 NAMEPLATE (Converter Fluid Reservoir)
17| 140153 1| NAMEPLATE (Chain Case Lubrication) @
18 161036 4 DECAL, Danger (Gantry Lowering) (Mogsl
19 147848 1 DECAL, Patent
22656 2 SIGN, Boom (MANITOWOC) (not ) .
Note 1: Machines with a cover o@wmdow will require a second decal
No. 97281 placed i so it will be legible when cover is
open.
Note 2: Required on all 3300V & 4000W machines with gantry lifting device.
Caution decal 165432 located on outside of each backhitch leg and
above gantry lifting device control in operator's cab.
Note 3: Locate nameplate 145467 so arrow on nameplate border points
directly at center of bottom sight glass tubse.
REV.
166479-1

11-15-93

LO-6.L¥991



— MANITOWOC CRANES, INC. Group F

Male

CONNECTOR “\Chord Connector

1234567

1234567
Box Section Angle Tubular

oy A\
MODEL
Al (D N

L ASSEMBLY
noly (see Note 1)

NAMPLATE &

Boo 1SaSS

ITEM PART # QTY. W DESCRIPTION OF PART

DANGER DECAL (ENGLISH)

1| 147852 | 2 |DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (DUTCH)

2 | 386315 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (CHINESE)

3 | 386299 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (SPANISH)

4 | 386300 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (FRENCH)

5 | 386301 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (PORTUGESE)

6 | 386492 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (GERMAN)

7 A10090 2 DECAL, Danger (Boom Hazard) (see Notes 2 & 3)

Note 1:  Applies to all pin-connected booms, jibs, masts and towers.
Note 2:  Two decals required on bottom chords (1 per side) of butt and each insert (at male connecH

tor end).
Note 3:  Apply decal to clean smooth surface as close as possible to both bottom male connectors
as shown.
ASSEMBLY REVISION
PLEASE GIVE MACHINE SERIAL NUMBER WITH ORDER 1759106 E

lof1l

NAMEPLATE & DECALS (BOOM DISASSEMBLY)






ENGLISH AND METRIC CONVERSIONS

* Indicates Standard International (SI) Unit

HOW TO USE

Direct Conversion

Multiply known value by conversion factor to obtain

Inverse Conversion

Divide known value by conversion factor to obtain equivalent
value in desired units for example, 10.82 N-M is converted to

OZ-FT, as follows:

equivalent value in desired units. For example, 203 IN“ is _1082N-M _ 127.69 OZ — FT
converted to CM?, as follows: 34739 X 10
203 IN? x 6.4516 = 1309.67 CM?
To Convert From To Multiply By
A IN? cm? 6.4516
R FT2 Mz 9.2903 x 1072
E YD2 M2Z* 83613
A FT2 YD? 11111
BTU (Thermochemical) JOULE (J)* 1054.4
E BTU (Thermochemical) KW-HR 2.9288 x 1074
N CALORIE (Thermochemical) JOULE (J)* 4.184
E HP-HR KW-HR 7457
R FT-LB JOULE (3)" 1.3558
$ FT-LB 1.2859 x 103
FT-LB 3.7662 x 10”7
KW-HR 3.6x10°
F LB/HP-HR™ 1.6897 x 1077
L “SPECIFIC FUEL CONSUMPTION (SFC)
o LB/HR 45359
w LB/MIN 7.5599 x 1073
Mass | LB/SEC SEC” 45359
OZ/MIN GM/MIN 28.35
. GPM LITER/MIN 3.7854
L GPM M3/SEC” 6.309 x 10°°
o INS/SEC CM3/SEC 16.387
w GAL/HP-HR™ M3/JOULE” 1.4101 x 107
***SPECIFIC FUEL CONSUMPTION (SFC)
vol. | FTYSEC M3/SEC” 2.8317x 102
CFM M3/HR 1.699
KG NEWTONS (N)” 9.8067
OZ (Avoirdupois) NEWTONS (N)” .27801
F LB (Avoirdupois) NEWTONS (N)” 4.4482
0 GM NEWTONS (N)* 9.8067 x 1073
R KG LB (Avoirdupois) 2.2046
c TON (2000 LB) NEWTON" 8896.4
E TON (2000 LB) KG 907.18
OZ (Avoirdupois) GM 28.35
LB (Avoirdupois) GM 453.59
L FT METER (M)" .3048
E IN cM 254
G MILE (STATUTE) KM 1.6093
T MIL MM 2.54x 102
H
To To Convert From Divide By

© 2002 Manitowoc Cranes, Inc.

Rev. 04-08-2002
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ENGLISH AND METRIC CONVERSIONS

To Convert From To Multiply By To Convert From To Multiply By
LB (Avoirdupois) KG" 45359 v |FT/MIN MPH 1.1364 x 1072
w1 | LB (Avoirdupois) GM 453.59 E MPH KM/HR 1.6093
A | OZ (Avoirdupois) GM 28.35 O |MPH METER/SEC" 44704
g SLUG KG" 14.594 ? FT/SEC METER/SEC" .3048
TON (2000 LB) KG" 907.18 \T( RPM RADIANS/SEC 110472
TON (Metric) KG" 1000 REVOLUTIONS/SEC RADIANS/SEC 6.2832
HP (550 FT-LB/SEC) WATT" 745.7 BARREL (Oil, 42 Gal) METER %" .15899
TON (Refrigeration) WATT" 3516.8 BARREL (Oil, 42 Gal) GALLON (US Liquid) 42
g TON (Refrigeration) HP 4.7161 BARREL (42 Gal) LITER 158.99
\2’ HP (550 FT-LB/SEC) HP (Metric) 1.0139 BARREL (42 Gal) FT3 5.6146
R |BTU/MIN (Thermochemical) WATT" 17.573 GALLON (US Liquid) LITER 3.7854
BTU/SEC (Thermochemical) HP (550 FT-LB/SEC)  1.4139 GALLON (US Liquid) IN3 231
CALORIE/SEC (Thermochemical) WATT" 4.184 v | GALLON (US Liquid) METER® 3.7854 x 1073
PSI KPa 6.8948 O | QUART (US Liquid) IN3 57.75
PSI Bar .0689 lLJ QUART (US Liquid) LITER .94635
FT OF WATER (39.2F) KPa 2.989 '\E" FLUID OZ (US Liquid) IN3 1.8047
GM/CM? Pa” 98.067 FLUID OZ (US Liquid) cmd 29.574
E IN HG (32°F) KPa 3.3864 LITER METER® 1x103
E | ATMOSPHERE KPa 101.33 LITER cmd 1000
2 ATMOSPHERE PSI 14.696 LITER IN3 61.024
g IN HG (32°F) PSI 49115 INS cmd 16.387
E |FT OF WATER (39.2F) PSI 43351 IN3 1728
IN OF WATER (39.2°F) PSI 3.6126 x 1072 g LITER 28.317
IN OF WATER (39.2°F) KPa 24908 fﬂq To Convert From  Divide By
MM HG @ 0°C (=Torr) KPa 113332 \(U
MM HG @ 0°C (=Torr) PSI 1.9337 x 1072
oF ot tec=(tf-3
-
E |°C °F" tef=(1.8)(t
M oot oK* tok=toc+27%15
°F °R °R=t°f+459.67
LB-IN N-M" 111298
LB-FT N-M" 1.3558
T |oz-FT N-M" 8.4739 x 102
O |oz-FT LB-IN 75
g KG-M N-M" 9.8067
E’ 0Z-IN GM-CM 72.008
KG-M LB-IN 86.796
DYNE-CM OZ-IN 1.4161 x 10°°
DYNE-CM N-M" 1x107
To To Convert From  Divide By

Folio 1076-2
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MANITOWOC ENGINEERING, CO. ﬂ 3

Division of The Manitowoc Company. Inc. Manitowoc, Wisconsin 54220 a9 ﬂ't '
WEIGHTS
4000W
-osscmmon - APPROXIMATE WEIGHT
(POUNDS) '

Liftcrane — with 70 feet of Number 22 boom; 104,400 pound crane counterweight, universal gantry
with link type backhitch, split front drum with 21" diameter lagging on left drum,
independent swing, independent boom hoist with boom hoist wire rope, Cummins
NT-855-C310 engine with VICON® controlled converters, 24’ crawlers with 48" treads,
telescopic air cushioned boom stops, single sheave upper boom point, lower and upper
wire rope guides, 15 ton swivel hook and weight ball, and 155 ton load block .........312,135 *

Uppemorks -~ with split front drum with 21” diameter lagging on left drum independent swmg.
independent boom hoist, Cummins NT-855-C310 engine with VICON controlled conver-
ters; LESS crane counterwevghts gantry and backhitch, boom, equalizer, boom hoist
wire rope, telescopic air cushioned boom stops wire rope guides, swivel hook and

weight ball, and load block ............ P - B¢ <
Upperworks — as above with gantry and backhuch equallzer. boom hoist wire rope. and carbody, .
LESS crawlers ............... cecocteaen Cetbseestessestntecscasecsoneciastosocaree 113,975 *
*Weights do not include hoist line, whip line, fuel. For optional engines ADD the following weights:
Caterpillar D-343T ............ Choessseceanatettannrsonnas feessecseeneanoctonanateesenananan 800
Caterpillar D-343TA................ eeeveosee Creeectncetesatasenceereneecnctteetrrernncnnns 1,130
Caterpillar 3406DIT . ............ e esteseceenetreneesnaans b e s eceseeatenesensantennesinaan. 190
Caterpillar 3406DITA . . ..ottt ciiittacrensaanes ereteesieiecsceeaecaeaacananans .. 285
Detroit Diesel 12V-71N .......... eessrescensanans e eeteeremesteeaaaanaans Creees Cveeeeenieaas 1,050
Cummins NTA-B55-C360 ......cccoviennnnennnnnns Ceeae eeses eeens eveeceanan beeens eeeee 145
Carbody — with roller path, ring gear, and king pin; LESS crawlers ............... esessesveceoss 40,605
Crawlers — 24 feet with 48 inch treads.................. e et eeeiiee—aeaaaaeaa . 34,440
Counterweight
(11271 ceracesssiiattsaanns Netesecateceratetcracaosetoccsnetsaasecenas . 40,100
Middle .............. b et caaatocacntenacanrattnonastaactteanaatootstetteseacantonttases 35.800
L 11 R 28,500
No. 22 Open Throat Boom Top ‘
Boom Top — 40° (with lower boom pointassembly) ...........c...... reeee .... 8,350 :
Basic Pendant —40° 9-3/4" (4) .......ccevieureinennrennnnnn, . 240 each
Upper Boom Point (singlesheave) .............coveereeee e ddliiiiiiieniieneaeneesnaas. 1,180
(doublesheave) .........cc.cceven... 5 1,260
Jib Adapter, ....... I O .. 545
Offset Link (2) .ovvvrnenieiiiiiieeieiecienenennees 55 each
No. 22 Light Tapered Boom Top '
Tapered Boom Top — 50 (with boom point assembBY0N=~. . ...... feeteese et 5,980
Taperedinsert —30'.........ocevevveneenenafbeeeN)eoinnn B i esetasrtiatnatarenanensnan 3,610 )
Basic Pendant — 40°9-3/4" (4) ............ 5% B« <<+ ocssvaivesrresscnnncsns e 240 each
No. 22 Hammerhead Boom Top '
Boom Top — 10" (with boom point and wire rgpe guide assembly) .......covvnenenniaana.... 5.440
Tapered Insert —30'.............. T .« v cecscamucnncsvassncsassosasaransoross 3.610
UPPer Boom POINt ... . ittt ittt ettt tetiarasaratetsetie e 275
Basic Pendant — 37°'11” (4)............. i ieateeaeiaaeeariectate ettt ae e e e 215 each
@Manitowoc 1983 {Continued)
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Manitowoc Engineering Co.

DESCRIPTION APPROXIMATE WEIGHT
(POUNDS)

No. 22 Boom Butt, Inserts. and Pendants .
BoomButt — 30" ..................L. erereiieeriaaa H ettt e ettt e eatete et aaa e, 6,170
insert — 40’ (with jib backstay lugs)...... e e e tatieeeeeeteeseeatanetatetetiosatsebanrbanan 4,540
Insert — 40’ .. ..ttt ciecec e e it cemecaesaaseasotottetsttenaasacaneenannns 4,470
Insert —20" ... ...l S e e neeteteneteate aeneat et tesataaanae e eaatassan aaerenas 2,475
4T o e 1 e teeserateetaanceanan. 1,455
Pendant — 40" (4) ... iuiniit ittt ettt e taiae e et aaae e e, 210 each
Pendant — 20" (4). c.vuenriniiineineeieearaeeineeenennnns e eeneeean s aaaee e naaraanas 145 each
Pendant — 10° (4)............ et s eeaaee sttt reaas et aaa ettt na et ntennenn 110 each
PendantSpreader ...........cieeiernnnniennnns Mo eeesessesenacsaretnstntosataneassaerrnoran 440
Wire Rope Guide Assembly (lower) ...................oiveiei.... feeeettetteeeneantraonnanna 340
Wire Rope Guide ASSembly (P Per) o cv ettt ettt ireeeeesassenseaasesesanneonnnnes 300
Wire Rope Roller Guide Assembly ........c.ccvvieiiininiiiiniannns tereenes eeeeeaeransanaaen 55
Equalizer with Pendant Links ............... e etaeeeenaeatenataaaa et e raaaneteaaaaaaas 1,900
Platform for Butt. . it ittt ittt reearrtaeeeaseansneeanas esereceeanaen 100
Removable Equahzer Rall (2) cccvvieeiiiniiii it ieeeeennes eeereeeeeean e teereteaieeaneas 50 each
Pendant Attachment Lug for Boom Hand!mg (2)eeeeeeienne.. Cereesecinnen teeeeas Sereneaen 165 each
Wire Rope Anchor Joint (Open ThroatTop) ........ccvvuvnen.. teeetaeencateennann e taeereaa 290
Wire Rope Anchor Joint (Light Tapered L > 140

Jib No. 123
Jib Top — 15’ {with sheaves inpoint) ..... e ietecsiesieear ettt iasanans 695
JibButt — 15 . ... teeraeeneannann e eteeeeecectenesatetacantenteeantonecaanaennan 600
Jiblnsert — 10" .. ... i e eteteeeetcateteacacaacanatnetaeeraaeaaeeaanan 340
Basic Pendant — 33" 3-3/4" (2) ..ccviiiiiiitiieiitiiieiattnenraennn teeterireceteretacetanans 115 each
Pendant — 10 (@) ... cuuiiiriiiiiiii it etetaenanecsassseaasssaneosesocasanssssnncannnns 65 each
Jib Backstay Pendant — 50" 47 (2) .. ..cuiiieiiiiienennetoearaeetosaeaccsosocsanssssonnnnnses 90 each
JibStrut — 12°6" ............... eeeriecenan et teeeee e tere e, Ceeeretteneaanaans 390

Components
Hook Rollers with Pms (B) cieiiiiiineieteteeeesossoccnocssaceesosonsscsasnannns S 110 each
Light Plant with Mounting Platform ........cciiiiniinniiiiii .. eeeienerenaaan 1,175
Catwalk — Leftand RightSides with Rails .. . ...ttt 1,300
Lagging — 21" Diameter (Plain) ........... e eesbereseeeeens e eeee et ieretaseestti s 340
12-Part Gantry with Link Type Backstay ......c.ciiiiiiiiiiiiiii it caee 5.815 -
Boom Hoist Wire Rope — 12 Part, 685'0f7/8"6x26 et eeteieeeeanaecessiarecaaannaaan 970
HOIStLING — 1-1/8" B X 31 .. ivvitt ittt eeeireecearecncnacectenaasasssocsnsonsoancncsens 2.3 ibs./ft.
WP LINe — 1-1/8" B X B . i ivieriiiieeeeeeeeorseenrecononnnesososaesosssasessevacannnnrans 2.3 Ibs./ft.
15 Ton Swivel Hook and Weight Ball ........... P ettt eeitie it eeteiaaaaas 650
155 Ton Hook Block Assembly .......... fetveseereeenaanen R 3,300
Telescopic Boom Stop .....ccvvvvviennnernnnnn. S - % e eeeneeeenen reeeeaes 630
Dragline Fairlead — RevOIVING .. ... ...iiiiiiiiiiiiiiniiiiiieoiiiitaeeiorssnnnssansnons 1,910
Oragtine Fairlead —Hinged .............c..... P - o /20 o o - 5,250

NOTE Weights may fluctuate +5% duetsmanyfacturing .
tolerances. Also, weights of garious srall com-
ponents have been omijtad this weight
sheet. @
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MODEL

0-231 -1 A M3000-3000W
FLATCAR LOADING DIAGRAM
REF. |  PART  |QUANTITY VENDORS
NO. [ NUMBER [REQUIRED DESCRIPTION OF PART PART NO.
1 4 TIMBER (6" x 6" x 24")
2 2 TIMBER (6" x 6" Approx. 7')
3 2 CABLE, Hold Down (3/4" - Length To Suit)
4 40 | BOLT (3/4" Approx. 14')
5 4 TIMBER (6" x 8") (Bevel End to Fit Crawler)
6 4 TIMBER, Brace (6" x 6'")
7 8 WEDGE (1' x 6" x 18")
8 2 TIMBER (6" x 6")
9 4 WEDGE (6" x 6" - Approx. 30")7¢§§>
10 4 TIMBER (6" x 6" - Approx.
11 4 PLANK (2" x 6") @
12 5 PLANK (2' x 6" - 5'-6")
13 2 PLANK (2" x 6" - gth To Suit)
14 3 TIMBER (6" x 6" - Approx. 3'-1'")
15 1 TIMBER (6" x 6" - Approx. 1' 8'")
16 2 | ROD, Steel
17 4 WASHER, Steel Plate (3/8" x 6" x 24")
18 2 ROD, Tie Down (1-1/4" - Length To Suit)
19 4 WASHER, Wood (3-5/8" x 6" x 24')
NOTE: TFor M3000W move Ref. Nos. 1, 6, 7, 9, 11 and 12
inboard as shown in top view.
REV.
A 0-231 -1

PLEASE GIVE MACHINE S/N W/ORDER
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REV.

MODEL

0-230 - 1 A 4000~-4000W
FLATCAR LOADING DIAGRAM (SEE NOTE 1)
(WITH ONE COUNTERWEIGHT) (SEE NOTE 2)
REF. PART  |QUANTITY VENDORS
NO. | NUMBER [REQUIRED DESCRIPTION OF PART PART NO.
1 2 TIMBER (Notched) (12" x 12" x 10'0")
2 4 TIMBER (12" x 12" x 4'0")
3 2 SPACER (10' Long - Width And Thickness To Suit)
4 2 SPACER (10' Long - Width And Thickness To Suit)
5 4 SPACER (4' Long - Width And Thickness To Suit)
6 4 SPACER (4' Long - Width And Thickness To Suit)
7 i TIMBER (6" x 6" x 7'")
8 2 TIMBER (Notched) (6" x 6" x 58-1/2")
9 2 TIMBER (6" x 6" x 2')
10 1 PLANK (2" x 6" x 6")
11 8 WEDGE (1" x 6" x 18")
12 2 PLANK (2" x 6" x 2'24")
13 8 WASHER (6" x 6" x 3/8 Steel Plate)
14 4 BOLT (3/4" x 28")
15 4 BOLT (3/4" x 7')
16 8 BOLT (3/4" x 14") (See Note 3)
17 1 SUPPORT (See Detail View)
18 2 TIMBER (6" x 8" x 10')
19 5 TIMBER (6" x 8" x 1'
20 4 BOLT (3/4" x 34") @
21 4 BRACKET (1/2" x g- ) Flanged Plate)
22 4 BOLT (3/4" x 8"
23 4 BOLT (3/4" x (B N4
24 2 TIMBER (Notched) 6" x 3'4"M
25 1 PLANK (2" x 6" x 6@3
26 2 TIMBER (6" x 6" x 2'6")
27 2 PLANK (2" x 6" x 10")
28 2 PLANK (Brace) (2" x 6" - Length To Suit)
29 2 PLANK (Brace) (2" x 6" - Length To Suit)
30 4 BOLT (3/4"™ x 14") '
31 8 BOLT (1-3/8" x 22")
32 8 WASHER, Steel Plate (3/8" x 6" x 24™)
33 6 WASHER, Wood (3-5/8" x 6" x 24") (See Note 3)
34 2 CABLE, Hold Down (3/4" - Length To Suit)
35 2 RODS, Tie Down (1-1/4" - Length To Suit - 5' to 7')
36 2 RODS, Tie Down (1-1/4" - Length To Suit - App. 5')
37 2 WASHER, Steel (1/2" x 6" x 6")
38 1 SHIM, Wooden (10' Long, 8" Wide, Thickness To Suit)
NOTE 1: May be necessary to shift load from dimensions
given to clear flatcar girders.
NOTE 2: This loading only for flat car over 155000# capacity.
For less capacity, counterweight must be removed. (See Sh. #2).
NOTE 3: May be necessary to modify bolts and washers due to
Interference with flatcar trucks.
NOTE 4: Dimension "A" - M4000 : 34"
M4000W : 39"
REV.
I A 0-23 -1

PLEASE GIVE MACHINE S/N W/ORDER

v 0€2 - 0
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REV.

MODEL

0230 - 2 A 4000-4000W
FLATCAR LOADING DIAGRAM (SEE NOTE 1)
(WITH ALL COUNTERWEIGHTS REMOVED)
REF. PART QUANTITY VENDORS
NO. | NUMBER [REQUIRED DESCRIPTION OF PART PART NO.
i 2 TIMBER, Notched (12" x 12" x 10')
2 4 TIMBER (12" x 12" x 4')
3 2 SHIM, Wood (10' Long)
4 2 SHIM, Wood (10' Long)
5 4 SHIM, Wood (4' Long)
5 4 SHIM, Wood (4' Long)
7 2 TIMBER (6" % 6" x 7'")
8 4 TIMBER, Notched (6" x 6" x 58-1/2")
9 2 TIMRER (6" x 6" x 2)
10 2 PLANK (2" x 6" x 2')
11 ] WEDGE (1" x 6" x 18")
12 2 PLANK (2" x 6" x 2'2%")
13 8 WASHER ( 6" x 6" x 3/8" Steel Plate) . .
14 4 BOLT (B/4" x 28")
15 4 BOLT (3/4"™ x 7')
16 8 BOLT (3/4" x 14") (See Note 2)
17 i SUPPORT (See Detail View) é¢a§>
18 1 TIMBER (6" x 8" x 5'")
19 1 TIMBER (6" x 8" x 5'4"
20 3 TIMBER (6" x 8" x 1
21 2 BOLT (3/4" x 34"
22 4 BRACKET (1/2" x ! Flanged Plate)
23 4 BOLT (3/4" x b
24 4 BOLT (3/4" x
25 1 PLANK (2" x 6" x 1Y
26 2 TIMBER (6" x 6" x 30")
27 8 BOLT (3/4" x 14™)
28 2 PLANK {Brace) (2" x 6" - Length To Suit)
29 2 PLANK (Brace) (2" x 6" - Length To Suit)
30 1 SHIM, Wood (8" Wide, 5'4" Long, Thickness To Suit)
31 8 BOLT (1-3/8" x 22")
32 8 WASHER, Steel (3/8" x 6" x 24")
33 8 WASHER, Wood (3-~5/8" x 6" x 24") (See Note 2)
34 2 CABLE, Hold Down (3/4" - Length To Suit)
35 2 ROD, Tie Down (1-1/4" - Length 5' To 7')
36 2 ROD, Tie Down (1-1/4" - Length App. 5")
37 2 | WASHER, Steel (1/2" x 6" x 6")
NOTE 1: May be necessary to shift load from dimensions to
clear flatcar girders.
NOTE 2: May be necessary to modify bolts and washers due to
interference with flatcar trucks.
NOTE 3: Dimension "A" - M4000 : 34"
M4OOOW : 39"
REV.
A 0230 - 2

PLEASE GIVE MACHINE S/N W/ORDER
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

DISMOUNTING AND MOUNTING UPPERWORKS

3000W-4100W with Hook Rollers

CONTENTS Page
Requirements ........ ... ... .. .. . . 11711
Dismounting Upperworks:
Prepare Upperworks For Dismounting ...... 1171-1
Remove AirdJoint. ... ..................... 11711
Disassemble Plunger Shaft ................ 1171-1
Attach Lifting Slings . ......... .. .. ... ... 11711
Remove Hook Rollers ..................... 1171-4
Dismount Upperworks. .................... 1171-4
Prepare For Shipping...................... 1171-4
Mounting Upperworks:
Prepare Upperworks For Mounting ......... 1171-4
Attach Lifting Slings . ........... ... ... ... 1171-4
Mount Upperworks .. ....... ... .. ..., 1171-4
Install Hook Rollers ....................... 1171-5
Install Airdoint. ... ... ... ... ... ... 1171-5
Assemble Plunger Shaft ................... 1171-5

NOTE Your crane will be equipped with either an air
joint or a plunger shaft, not both. Only perform
steps that apply to your crane.

REQUIREMENTS
1. Firm and level work area.

the weight of the upperworks, see the Weights F
the General Section of the Service Manual.

3. Lifting slings, hooks, shackles and other rigging to
make a 4-point connection to the upperworks. Slings
must be adjustable to level the upperworks when it is
lifted.

Prevent upperworks from dropping.
Crane and all rigging used to lift
upperworks must have enough capacity to handle total
weight to be lifted.

NOTE See drawings 181708 and 183040 following this
folio for Lifting Sling Arrangement. These slings
are available from Manitowoc Engineering Co.

DISMOUNTING UPPERWORKS

Prepare Upperworks For Dismounting

NOTE Store all parts removed in asafe place sothey are
not lost or damaged.

1. Level the lowerworks (check levelness with a level on
the roller path).

2. Remove the boom.
3. Remove the catwalks and steps if necessary.

4. Remove the counterweights and gantry if neces-
sary.

Remove Air Joint (Figure 1)

1. Movethe steering clutch control to the travel STRAIGHT
position, move the half locks control to the OUT position

©Manitowoc 1985

S.

_ o . @Zmove drum rotation indicator
2. Liftcrane capable of lifting the upperworks with
without the gantry and counterweights. To deteiEi

and move the travel lock controls to the IN position. This
will exhaust the air in the air lines to the air joint.

2. Remove the protective guard from over the air joint.

3. Taganddisconnect the airlines atthe air joint. The air
joint ports are numbered as shown.

4. Remove retaining bolt (1) and dust cap (2).

5. Remove the capscrews and lockwashers that secure
air joint support (3) to the travel gear cover.

6. Lift air joint (4) with support (3) straight up and away
from air joint tube (5). Locating pin (6) will remain with
the air joint.

7. Remove gasket (7) and five o-rings (8).

8. Remove the wire locks from capscrews (9) and
remove capscrews (9).

bie Plunger Shaft (Figure 2)
travel lock control to the IN position. This

w'au the air in the air line to air swivel (4).
~demwve center guard (3, if equipped) from over the

Disass

(2, if equipped).
4. Remove air line support (17). Disconnect the air line
from air swivel (4) and remove air swivel (4).

5. Loosen two setscrews in nut (5) and remove nut (5)
and washer (6).

6. Move the steering clutch control in the required
direction to lift plunger fork lever (7) up. Remove yoke
(8) and spacer (19) from plunger fork lever (7).

Avoid injury! Keep hands and fin-
- : gers clear when moving steering
clutch control to move plunger fork up.

7. Remove second washer (6) and nut (9).
8. Remove seal retainer (14) and o-ring (15), taking care
not to damage o-ring (15).

9. Remove brake band guide (1) from under the left
drum brake.

10. Remove the capscrews, bolts and nuts from travel
gear cover (16) and remove cover (16); use care not to
damage the gaskets.

11. Remove the wire locks from capscrews (18) and
remove capscrews (18). Swing the upperworks to gain
access to all four capscrews.

Attach Lifting Slings

Attach the lifting slings to the upperworks at the four
points indicated in drawings 181708 and 183040. Lift
only until each sling is snug; do not tighten the hook
rollers against the roller path.

(Continued)

3-29-85

DISMOUNTING AND MOUNTING UPPERWORKS
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Guard

Inspection
Cover

Air Lines
#1 - Steer Right
#2 - Travel Lock Forward 5
#2A - Travel Lock Reverse .
#7 - Steer Left Air 1 b

4
5 Travel

#29 - Half Locks Lifiesy2? N l 3 Gear
Cover
9 2A -———-I\? /
&rﬂ_ —/ 4‘:3)‘/ /
| C
77— |
]3/ /
Travel
y Gear
N T2
/V i
VA \
— Rotating Bed
Legend
1. Retaining Bolt 107
2. Dust Ca
5 AirJoint Support Vertical Travel Shaft
4. Air Joint
5. Air Joint Tube /
6. Locating Pin
7. Gasket
8. O-Rings (Five Each) 1
9. Capscrews ~ Center
10. Center Pin Bushing Pin
11. Seal
12. Thrust Washer
13. Keeper Plate r
B92

Figure 1 Center Pin and Vertical Travel Shaft —
Air Joint Version

(Continued)
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Figure 2 Center Pin and Vertical Travel Shaft —
Plunger Shaft Version
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Remove Hook Rollers (Figure 3)

1. Remove the keeper plate (if equipped) and the lock-
ing plate.

2. If equipped, remove the snap ring from the end of the
hook roller shaft.

3. Turn the hook roller shaft to loosen the roller adjust-
ment and pull the shaft out of the hook roller hanger.

4. Remove each roller and thrust washer.

. Snap
Ring

Hook
Roller

Thrust

Figure 3 Hook Roller

Dismount Upperworks

1. Move the slide pinion control (if equipped) to the
SWING position, move the swing lock to the OUT posi-
tion, and RELEASE the swing brake.

2. Adjust the lifting slings so the upperworks is as level
as possible when it is lifted off the center pin.

NOTE The roller path can be used as a guide to check
for levelness; all house rollers must lift off the
roller path at the same time.

IMPORTANT /7 necessary to lower upperworks to
readjust sling length, block under rear of upperworks to
prevent it from dropping; otherwise, bushing and/or
center pin can be damaged.

3. Slowly lift the upperworks off the center pin. Take
care nottodamage center pin bushing (10) and seal (11,
Figures 1,2). Watch that the vertical travel shaft slides
out ofthe travel gear splines for the first six inches of the
lift.

If necessary, tap the top end of the vertical travel shaft
with a soft drift or bar and a hammer to free any binding
(work through opening in travel gear cover).

4. Lift the upperworks high enough to clear the vertical
travel shaft and plunger shaft before moving upper-
works away from lowerworks.

Prepare For Shipping

1. Cover the hole in the travel gear cover to prevent
water and dirt from entering the rotating bed sump.

2. Coverthecenter pin holeinthe bottom ofthe rotating
bed to protect center pin bushing (10) and seal (11).

3. Cover the center pin and vertical travel shaft on the
lowerworks to prevent damage.

MOUNTING UPPERWORKS

Prepare Upperworks For Mounting

NOTE Carefully inspect all gaskets, o-rings, seals, and
all parts for damage. Replace defective or dam-
aged parts.

1. Remove the protective cover from the center pin and
vertical travel shaft on the lowerworks.

2. Thoroughly clean the center pin. Check for and
remove any burrs on the center pin bearing surface and
lubricate the bearing surface with grease.

3. Clean the ring gear and roller path and lubricate both
areas as specified in the Lubrication Guide.

4. Install
5. Remays thenrotective cover from the center pin hole
in theg bed.

6 Re&nter pin bushing (10) for burrs and remove

a@ are present. Lubricate center pin bushing (10)
\ | (11) with grease.

t washer (12) on the center pin.

@ evel the lowerworks (check with a level on the roller

Washer
Shaft

pdth).
Attach Lifting Slings

1. Attach the lifting slings to the upperworks at the
points indicated in drawings 181708 and 183040.

2. Adjust the lifting slings so the upperworks is as level
as possible when it is lowered onto the center pin.

Mount Upperworks
1. Place keeper (13) on top of the travel gear.

2. Lift and locate the upperworks over the center pin.
Slowly lower the upperworks onto the center pin; use
care not to damage seal (11).

3. Continue to slowly lower the upperworks until the
swing pinion teeth are about to engage the ring gear
teeth. To align the swing pinion teeth with the ring gear
teeth, either rotate the upperworks by hand or turn one
of the clutch spiders on the main drive shaft or on the
independent swing shaft (if equipped).

NOTE Slide pinion control lever must be in the SWING
position, swing lock must be OUT, and swing
brake must be RELEASED.

4. Aftertheswingpinionandring gear teeth are engaged,
continue to slowly lower the upperworks until the
splines on the vertical travel shaft are about to enter the
splines of the travel gear.

If necessary to align the splines of the travel gear and
vertical travel shaft, remove the inspection cover or
remove the front section of the travel gear cover. Rotate
the travel gear with a pry bar to align the splines.

(Continued)
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5. Continue to slowly lower the upperworks until all of
the house rollers rest firmly on the roller path.

IMPORTANT Do not relax slings until hook rollers
have been installed and adjusted; otherwise, rear of
rotating bed could drop, causing damage to center pin
and/or bushing.

Install Hook Rollers

1. Install the hook rollers in the reverse order that they
were removed.

NOTE If the thrust washer provided has a groove, the
groove must face the hook rolier.

2. Adjustthe hookrollers (see Folio 242) and remove the
fifting slings.

Install Air Joint (Figure 1)

1. Fasten keeper plate (13) to the vertical travel shaft
with capscrews (9) and wire lock capscrews (9) so they
cannot loosen.

2. Install five o-rings (8) in the grooves of air joint tube
(5). A small amount of grease on the o-rings will help
hold them in place while air joint (4) is being instalied.

3. Place gasket (7) overthe hole in the travel gear cover.

4. Assemble air joint (4) and support (3) to air joint tube
(5). Locating pin (6) will align air joint (4) with air joint
tube (5).

5. Install the capscrews to secure air joint suppo @
and gasket (7) to the travel gear cover.

6. Install dust cap (2) and retaining bolt (1). S ly
tighten retaining botlt (1) to prevent air leaks at ©4rings
(8).

7. Connect the air lines to the proper air joint ports.
Check for leaks and proper operation.

8. Install the protective guard over the air joint.

9. Replace the inspection cover if it was removed.
Mounting is complete; the boom, counterweights, and
other component parts can now be installed.

Assemble Plunger Shaft (Figure 2)

1. Build air system pressure to normal and move the
steering clutch controlin the required directionto move
plunger fork lever (7) up.

2. Assemble o-ring (15) to seal retainer (14). Lubricate
o-ring (14) with a small amount of grease. Then slide
seal retainer (14) and the gasket down over the plunger
shaft. Secure the seal retainer to the travel gear cover
with the screws provided.

3. Withthe machined side of nut (9) up, thread nut (9) all
the way down against the shoulder on the plunger shaft.

4. Place one washer (6) on top of nut (9) and install
spacer (19) on top of washer (6).

5. Movethe steering clutch controltothetravel STRAIGHT
position. Align the hole in yoke (8) with the plunger shaft
and slowly slide yoke (8) onto the plunger shaft. At the
same time engage plunger fork lever (7) with yoke (8)
trunions. Yoke (8) will slide over spacer (19).

6. Place second washer (6) on top of yoke (8).

7. With the machined side of nut (5) down, turn nut (5)
onto plunger shaft until washers (6) are tight against
spacer (19). Yoke (8) must be free enough to turn.

z-Securely tighten the two setscrews in nut (5).
@ mble air swivel (4) to the plunger shaft and con-

the air line to swivel (4).

. Securely tighten keeper plate (13) with capscrews
(18) and wire capscrews (18) together so they will not
loosen. Swing the upperworks to gain access to all four
capscrews.

11. Install travel gear cover (16) and air line support (17);
securely tighten all capscrews and bolts.

12. Install drum brake guide (1), rotation indicator (2),
and center guard (3).

13. Check for air leaks and proper operation of the
plunger shaft.

14. Mounting is complete; the boom, counterweights,
and other components can now be installed.

Ws
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183040 - 1 D 3900W, 4000w, 4100W
LIFTING SLING ARRANGEMENT

REF. PART  |QUANTITY VENDORS
NO. | NUMBER |REQUIRED DESCRIPTION OF PART PART NO.
1 144257 4 LINK
2 644951 2 SLING, Rear (1-1/4" Dia. x 22'9" 1lg.)
2 644948 2 SLING, Rear (2" Dia. x 22'9" 1lg.)
3 | 648145 2 SPACER (6" 0.D. x 4" I.D. x 2-1/4" 1g.)
4 | 96278 2 LINK
5 | 77824 2 PIN

562194 2 PIN, Cotter (5/8" x 5" lg.)
6 144259 4 BOLT, Coupling (2-1/2" Dia.)

546071 4 NUT, Hex (2-1/2" - 4 UNC-ZE) »
7 644950 2 SLING, Front (1-1/4" Dia. iniiEy 1g.)
7 644949 2 SLING, Front (2" Dia. x@:lg.)
8 144447 2 LINK (For 3900w, 9‘@ d 4000W)
8 144254 2 LINK (For 4100W)
9 144255 2 PIN

562176 2 PIN, Cotter (1/2" x 9" 1g.)

REV.
183040 - 1

PLEASE GIVE MACHINE S/N W/ORDER

1d 0%0¢€8T
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MANITOWOC DISTRIBUTORS

To locate the Manitowoc Approved Distributor nearest you:

1.

2
3.
4

Go to www.manitowoccranes.com.

Click on Manitowoc logo.

Click on Dealers.

Follow on-screen instructions to locate distributor.

When calling a distributor with parts or service questions, you need to know the
model and serial number of your crane. This information is located on the Crane
Identification Decal on the crane cab.

O
©
®©

© 2003 Manitowoc Cranes, Inc.

Rev. 09-10-2003

DistList
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BOOM DISASSEMBLY SAFETY CONSIDERATIONS

All Models

TABLE OF CONTENTS
(1] =T = T 1
PiN REMOVAL .....covvviiiiiiiiiie e 1
[0 Toz- 11 o] o R 1
Disassembly Procedures ........ccccccooevvvveeiieeesiiiciinneeeeennn 2

A DANGER!

Collapsing Boom Hazard!

Prevent death or serious injury when disassembling boom
sections — read and follow instructions in this folio.

Safe handling of lattice booms during disassembly is a
primary concern for preventing serious or fatal injuries. A
boom can collapse during disassembly if workers fail to
observe safe working practices.

Accidents during boom disassembly usually result from one
of three primary causes:

»  The location is not suitable.

*  Workers are not familiar with the equipment or arg @
properly trained. [

» Safe procedures are overlooked because not enough
time is allocated for the task.

GENERAL

NOTE: Boom as used in this folio applies to all lattice

attachments (jib, mast, tower, etc.)

Boom disassembly safety decals (Figure 1) are placed on
the boom sections as shown on the Boom Disassembly
Decal Drawing (in Service or Operator's Manual).

This folio includes general safety information for boom
disassembly. Workers involved with boom disassembly must
be experienced personnel trained in the operation and
disassembly of construction cranes. Everyone must read
and understand this folio and the information in the rigging
drawing before beginning disassembly. Anyone who has a
guestion should ask for an explanation. One person who
does not understand or fails to follow correct procedures can
jeopardize the safety of other workers.

PIN REMOVAL

When removing pins from boom sections, stand clear of the
pins being removed. Even though the boom is resting on

blockin dividual pin connections may still be under load.
Plns ejected forcefully if boom has any pressure on it
orj not supported properly.

rive pins from the outside of the boom to the inside.
eful that ejected pins do not damage lacings.

LOCATION

Select a suitable location for boom disassembly. It must be
firm and level and be free of obstructions. It should have
enough open space to accommodate the crane, the length of
boom, and the movement of assist crane or other equipment.
If possible, secure the area to keep unauthorized personnel
and vehicles away.

147852

A DANGER

COLLAPSING BOOM HAZARDI

To prevent death or serious inj ndr%r
* Do not stand on, inside, or u boom during assembly

g gportboom before

*Su removing pins.

-SeeServmeormrs cg?tgldprwedures
DO NOT DEFACE OR REMOVE THIS SIGN FROM CRANE

\_ 2-18-97 MANITOWOC CRANES, INC. 1478529 /

© 2003 Manitowoc Cranes, Inc.

FIGURE 1

Rev. 03-26-2003
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BOOM DISASSEMBLY SAFETY CONSIDERATIONS

DISASSEMBLY PROCEDURES

Always block boom sections on both sides of connections so
that sections are securely supported and cannot shift or
move suddenly when pins are removed. If there is any doubt
about a boom disassembly procedure, block tightly under the
boom before removing any pin.

A DANGER

Collapsing Boom Hazard!

Boom can collapse or jerk when pins are removed. To
avoid death or serious injury:

* Never remove any pin until the boom is lowered and
securely blocked.

*  Never work or stand under or inside boom.
» Do not stand or walk on top of boom.

* Remove pins from outside of boom.

Lower boom onto blocking on the ground. Block boom
sections on both sides of each connection.

If boom to be disassembled is not cantilevered, pay out
boom hoist line so that line is slack. As long as all boom
sections are securely blocked, top and bottom connecting
pins can be safely removed. Boom can collapse, however, if
a section is not blocked and pins are removed (Figure 2).

A DANGER

Tipping Hazard!

Crane can tip if excess boom is cantilevered. Never
cantilever more boom than allowed on rigging drawings
and capacity charts.

If a cantilevered boom is disassembled, boom sections
ahead of boom hoist connection must be blocked before
removing pins. Boom will collapse if upper pins are removed
and boom sections are not blocked (Figure 3). Boom will also
collapse if lower pins behind boom hoist connection are
removed and sections are not blocked (Figure 2).

A718

) G

00 llapses when
er pin is removed.

wBlocking

WRONG

Boom Top
Removed

/

il ER: =

G D) 1%

=S5
==

Blocking
RIGHT

FIGURE 2

A718

Boom collapses when
upper pin is removed.

No Blocking

WRONG

Cantilevered
Boom Section

Blocking
RIGHT

No Blocking
WRONG
FIGURE 3
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BOOM ASSEMBLY — GENERAL INFORMATION ALL MODELS

BOOM RIGGING DRAWING (FIGURE 1)

A boomrigging drawing is furnished with each machine
for the particular boom top(s) ordered. Important rig-
ging information on items such as:

—Boom Assembly

—Gantry and Backhitch Assembly

—Boom Hoist Wire Rope Reeving

—Equalizer Assembly

—Pendants

—Pendant Attachment Lugs

—Spreader Bars

—Pendant Rubbing Frames

—Boom Point Assemblies

—Jibs

are contained within the rigging drawing. Read, study
and understand all content including tables and notes
on rigging drawing before assembling boom or using
machine.

BOOM HANDLING SUGGESTIONS (FIGURE 2)

Boom sections should be handled with a reasonable
amount of care to prevent damage to chords, lacings
and connectors. Unnecessary roughness in use of
slings or other lifting apparatus can cause abrasion
damage. Slings made of nylon webbing are best for
handiing boom sections. When using wire rope or chain
slings stay clear of lacings to prevent abrasion damage.

When assembling, lowering to ground or storing, boom
shouid be supported on blocking placed near the con-
nectors. When additional blocking is desired it shouid
be placed at a point where two diagonal lacings join the
main chord.

When using wire rope or chain to tie down boom sec-
tions during shipment, protect the boom with wooden
wear plates at points where the wire rope orchain come
in contact with the boom.

BOOM ASSEMBLY (FIGURE 2)

Jib
Pendant
Backstay

Equalizer
Assembly

The minimum or basic length of a boom consists of a Boom

boom butt and boom top, in most cases. Inserts can be Hoist

added to the basic boom to increase the total length Reeving

according to the assembly tabie on the boom rigging

drawing. /&
Ganiry
sembly ~—

est inserts adjacent to the boom butt. Two short inserts
will weigh more per equivalent length than one lon
insert, so keeping short sections close to the boom bu

will improve machine stability.

To prevent mixing boom sections of one type with

of another, the boom number is stamped on th®six
the boom joint connector on two diagonal

Whenever possible, assemble the boom with the short- @

Backhitch
Assembly ——

each boom section. The following is an ex of
boom identification numbers.
22 43696-2
Boom No. —:-l— Boom Component
5-6-74 Part No.
_l_.__
Date Manufactured FIGURE 1 BOOM COMPONENT IDENTIFICATION

T Jib

(Continued)
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Manitowoc Engineering Co.

Remember, when selecting boom sections for a particu-
lar boom length always follow the assembly table on the
rigging drawing.

WARNING Avoid injury to personnel and
damage to crane and property. NEVER —

Work under the boom.

Assemble or disassemble any boom section with-
outfirst supporting BOTH SIDES of the boom with
blocking at that point.

GANTRY AND BACKHITCH ASSEMBLY

Whenever possible operate with the gantry pinned in its
highest position. This reduces the stress in the boom
hoisting equipment which means longer life and added
safety for your equipment.

WARNING Before raising or lowering gantry,
equalizer must be pinned to boom at equalizer
attaching rails or damage to lacings can occur.

Refer to individual gantry assembly drawing or folio (if
furnished) for detailed information on raising and lower-
ing gantry.

BOOM HOIST WIRE ROPE REEVING

Always use appropriate type and length of wire rope as
called for on the boom rigging drawing when reeving
boom hoist drums to equalizer assembly.

EQUALIZER ASSEMBLY

Attachment of pendants to equalizer, and equalizer to
attaching rails can vary from one application to another
on the same model machine. Refer to individual equal-
izer assembly folio or drawing for detailed information.

Attach Slings

Chord

/ ) Lacings
Blocking \

PENDANTS (FIGURE 3 AND 4)

The top side of each pendant is marked with a line
running the full length of the pendant. it is important
when installing pendants, that this line NOT BE
TWISTED during pendant installation. Should this line
not be straight, twist pendantso wire rope is tighter and
line is straight.

FIGURE 3 PENDANT TWIST LINE

Pendants come in matched sets of either two or four
pendants. Corresponding identification numbers are
stamped into both ends of each pendant to aid in keep-
ing them in sets. Install pendant sets with one or two
pendant(s) on either side (directly opposite) of the
boom.

NOTE Always install pendantsin sequence as noted on
rigging drawing for particular boom length being
used.

i Code No.

ngth of Pendant

Fcy

Le
FIGURE 4 PENDANT IDENTIFICATION

R
; Connectors

o
h
@&
R
o
R
B
T
&
~

Boom identification No's.
Stamped on Connectors

FIGURE 2 BOOM HANDLING AND IDENTIFICATION

(Continued)
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PENDANT ATTACHMENT LUGS (FIGURE 5)

Forhandlinglong booms, pendants are installed between
the equalizer and the insert with the shear blocks. To
install the pendant attachment lug, set the assembly on
top of the main chord, slip one end underneath the shear
block and install the pin under the chord to hold the
assembly to the boom

For location of pendant attachment lugs refer to boom
handling instructions for individual boom rigging
drawing.

Pendant Lug

Sheer Block Boom

Attaching Pin

FIGURE 5 PENDANT ATTACHMENT LUG

SPREADER BARS

Pendant spreader bars are adjustable bars used with
long boom lengths to keep the pendants from scuffing
on top of the boom and catching under boom top con-
nectors, damaging pendants. Spreader bars are [ocated
at pendant connectors.

For position and location of spreader bars for various
boom lengths see boom rigging drawing.

PENDANT RUBBING FRAMES

Pendant rubbing frames are designed to eliminate rub-
bing and wear on the boom chord members and reduce
wear on pendants. They are required when traveling
with the boom and gantry down. When spreader bars
are used, pendant rubbing frames are not needed.

Seeindividual rigging drawing for specific boom lengths
and conditions where pendant rubbing frames are used.

BOOM POINT ASSEMBLIES

Various boom point assemblies are available with each
type boom for the machines particular application. See
rigging drawing for boom point options.

JiB

When attaching a jib to the boom point the jib backstay
pendants are fastened to lugs on the insert adjacent to

Manitowoc Engineering Co.

WARNING Before attempting to lift any load
thoroughly read and understand capacity charts.

The liftcrane capacity charts furnished with each
machine rate it under the stated conditions and are for
freely suspended loads. Weight of the jib, load block,
weight ball and hook, slings, hoist line beneath boom
and jib point sheaves and any other lifting devices is
considered part of the main load, and thus must be
added to the load to be lifted to determine the true load.
(See Folio No. 966, “Reading and Using a Manitowoc
Liftcrane Capacity Chart”, and No. 855 “Guide For
Determining Total Load”).

DUTY CYCLE OPERATION

The capacity charts furnished with machines for duty
cycle operation such as clamshell, dragline, magnet,
etc. rate them in terms of freely suspended loads.
Weight of the bucket, magnet, etc. is considered part of
the load.

(BOOM) OPERATING CONDITIONS
(FIGURES 6 AND 7)

Machine to operate in level position on a firm surface
(see Figure 6). When an out of level condition arises
(See Figure 7) side loading of the boom occurs. Side
loading means that one side of the boom is carrying
more than its share of the load and can result in boom
collapse. Side loading becomes even more critical with
long booms at high boom angles when operating at
capacity or near capacity loads.

FIGURE 7

o . )
x FIGURE 6
@vineto operate with gantry in working position and

}ihbebb:c?(rgtgﬂ’dgsmc%ﬂ gzsliség/xahdegr?tshheogtoboongrg&?ﬁ?i@lgged in accordance with and under conditions referred

desired.

WARNING Avoid injury to personne

damage to machine and property. Disconnec¢t jib
backstay pendants from boom butt before lower-
ing the equalizer to the boom butt.

Refer to rigging drawing for location of special inserts
with jib backstay lugs for various boom lengths.

LIFTCRANE, TOWER AND RINGER OPERATION

0 in applicable rigging drawing.

Crane Operator judgement must be used to allow for
dynamic load effects of swinging, hoisting or lowering,
traveling, as well as adverse operating conditions and
physical machine depreciation.

TRAVELING WITH BOOM

WARNING Operator should make a note as to
how far boom can be lowered with lifting equip-
ment attached.

(Continued)
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When traveling a machine with boom, boom should be
at an angle that will balance the machine. {(Balanced
condition occures when all house rollers are resting on
roller ring surface and hook rollers can be turned by
hand).

When requiring to travel with boom at a low angle take
caution to travel slowly as excessive bounce of the
boom can create undue stresses on the boom and rig-
ging resulting in fatigue.

BOOM REPAIR RECOMMENDATIONS

Boom lacings (only) can be replaced in the field if:

1. Thelacingsare ordered from Manitowoc Engineering
Co.

2. The welding procedures in Service Bulletin No. 96
“Boom Welding and Repair” are followed.

3. The work is performed by a competent firmand by a
welder certified to weld on the particular type fo steel
involved.

CAUTION Repairs to main chord members are
NOT allowed. Be sure main chords are undamaged
before attempting any repairs.

Refer to Folio No. 823 in Maintenance Section for
necessary information needed before attempting to
order or repair boom.

NOTE: Manitowoc Engineering Co. cannot be held
responsible for any field repairs of the boom.

7
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MANITOWOC ENGINEERING CO.
Division of The Manitowoc Company, Inc.

BLOCK-UP LIMIT CONTROL

Operation, Installation, and Maintenance
All Models with Block-Up Control Assembly 168090

INTRODUCTION

The block-up limit control (also called hoist limit control or
anti two-block device) is a two-blocking prevention device
which automatically stops the load drums (hoist direction)
and the boom hoist (down direction) when a load is hoisted
to a predetermined distance from the boom point and/or
the jib point.

DEFINITION: Two-blocking is the unsafe condition in
which the load block or the weight ball contacts the
sheave assembly from which either is suspended.

Two blocking can result in failure of sheaves and
wire rope, possibly causing load to fall.

Block-up limit control is a protective
device designed only to assist oper-
ator in preventing two-blocking; any other use is neither
intended nor approved.

Block-up limit control may not prevent two-blocking
when load is hoisted at maximum single line speed.

allow block-up limit control to function properly and,
thereatter, not exceed that line speed.

Operator must determine fastest line speed that will
@ Chain

The block-up limit control consists of the following @
ponents (see Figure 1):

* Normally closed limit switch assembly fastened'at dny
or all of the following locations (multiple limit switches
are wired in series):

a) Lower boom point

b) Upper boom point.

¢) Jib point.

d) Universal wire rope anchor joint.
e) Tower intermediate fall.

* Weight freely suspended by chain from the actuating
lever (weight encircles load line).

* Lift block clamped to single-part ioad line or lift plates
fastened to multiple-part load block.

* Normally closed solenoid valves installed in the air supply
lines to the hoist converter, to the drum parking brake
cylinders, and to the boom hoist control.

OPERATION (see Figures 1 and 2)

NOTE Refer to the Maintenance Section in the crane
Service Manual for an air and electric schematic of
the block-up fimit control system. The schematic will
also contain any other protective devices the crane

may be equipped with (bail limits, dead-man control,
etc.).

Block-Up Limit Control Deactivated

During normal operation, the weight overcomes the spring
force and rotates the actuating lever away from the limit
©1994 Manitowoc

Upper Boom Point

Lower Boom Point

Assembly
Limit Swit (teft hand)

Assembly
(right hand)

SY

Weight
Balt

Weight @

Lift
Plates

O
Load O
Block

FIGURE 1 BLOCK-UP LIMIT CONTROL
TYPICAL INSTALLATION

switch lever. This action allows the limit switch to close the
electric circuit to the solenoid valves. The solenoid valves
open to allow air to flow for operation of the load drums
and boom hoist.

Block-Up Limit Control Activated

When the weight is lifted by the lift block or the lift plates,
spring force rotates the actuating lever against the limit
switch lever. This action causes the flimit switch to open
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the electric -circuit to the solenoid valves.. The solenoid
valves close to block supply air flow and exhaust the air
from the converter positioner, from the drum parking brake
cylinders, and from the boom hoist' control. The hoist
converter closes (no power output) and the drum parking
brakes apply to stop the load drums. Also, either the boom
hoist clutch releases or the boom hoist pump strokes to
off and the boom hoist brake applies to stop the boom hoist

NOTE On cranes with a manual hoist converter control,
the drum clutches release when the block-up limit
is activated. On cranes with Manitowoc drum control
valves, the drum clutches remain applied when the
block-up limit control is activated.

RELEASING BLOCK-UP LIMIT CONTROL

Use one of the following methods to resume operation after
the block-up limit control has been activated:

Crane with Autotrol Hoist System

Lower the load using the power lowering control (see
Autotrol Hoist Folio 1013 in Operating Controls section of
crane Service Manual). '

Crane without Autotrol Hoist System
1. Apply the drum working brakes.

2. Move the block-up limit by-pass control to OFF (closed
position) and hold to by-pass the block-up limit switch;
the drum parking brakes will release.

3. Lower the load with the corresponding drum working
brake.

4. Release the by-pass control once the block-up weight
is freely suspended and resume normal operatlon @3
Block- up limit by-pass control must
be in normally-open position durmg
-operation. If control is held closed, block-up limit control

will not provide two-blocking protection it is intended
for.

INSTALLATION

Block-up limit control must be installed according to the
instructions and details given on the assembly drawings and
the wiring diagrams following this folio in the crane Service
Manual.

Securely fasten the electric extension cords and pigtails to
the boom chords/lacings with plastic wire ties; do not drill
holes in boom chords/lacings or weld on boom chords/
lacings to fasten extension cords and pigtails.

‘When equipped with more than one block-up limit switch,
wire limit switches in series.

Connect the electric wires to normally-closed contacts 1
and 2 inside each limit switch.

if the jib point or the upper boom point is equipped with
a block-up limit switch, the shorting plug (called for on
assembly drawing) must be connected to the female plug
on the appropriate extension cord if the jib or the upper
boom point is removed; failing to do so will prevent the load
drums and the boom hoist from being operated.

Refer to Figure 3 to determine where the various weights
are to be used.

MAINTENANCE

Daily at Start of Each Work Shift

Test the block- -up limit control for proper operatlon using
either of the following methods;

Do not operate crane until cause for improper operation
has been found and corrected.

ATTACHMENT LOWERED: manually lift each weight—one
at a time——while the engine is running. The boom hoist
should be inoperable in the DOWN direction and the
corresponding load drum should be inoperable in the
HOIST direction.

ATTACHMENT RAISED: slowly hoist each load block and
weight ball—one at a time—against the weight. The cor-
responding load drum should stop HOISTING and the boom
hoist should be inoperable in the DOWN durectlon when
the chain goes slack.

Use extreme care when testing
block-up limit control while attach-
ment is raised. Be prepared to stop load immediately
with drum working brake if block-up limit switch falls
to stop load; otherwise, two-blocking may occur.

Weekly or 40 Hours of Operation

Lower the.attachment onto blocking at ground level and

carefu @c ectthe following items:

Dg/ﬁbt spesdte crane until all hazardous conditions have
rec!ed

ect each limit switch lever and actuating lever for

@reedom of movement. Apply one-half shot of grease

to the fitting on the actuating lever, wipe away any
excess grease.
2. Inspect each weight for freedom of movement on the
load line. |

3. Inspect each weight, each. chain, each shackle and
each connecting pln for excessive or abnormal wear.
Make sure cotter pins for shackles are mstalled and
spread.

. Inspect the entire length of electric cord for damage.

. Check that the electric cord is clear of all moving parts
on the attachment and that the cord is securely fastened
to the attachment with plastic wire ties.

6. Check that all plugs are securely fastened.

(S0 -

ADJUSTMENT (see Figure 2)

Lower the attachment onto blocking at ground level and
adjust each limit switch as follows:

1. Adjust the spring’s tension so there is enough force to
lift the weight of the chain and rotate the actuating lever
when the weight is lifted.

2. Loosen the setscrew in the limit switch lever so the lever
is free to rotate.

3. Manually lift the weight to allow the actuating lever to
rotate upward.

4. Hold lever 1 in. (25 mm) from spring return position.

5. Hold the roller on the limit switch lever against the
actuating lever while performing step 6.

FOLIO 1030-2




6. Turn the limit switch shaft either COUNTERCLOCK- co4 Limit

WISE (right hand assembly) or CLOCKWISE (left hand Switch Setscrew
assembly) only enough to “click” limit switch open [
and hold. Then securely tighten the setscrew in the limit O \ O /3
switch lever. —ah_ Cover
. .. . . Elbow with Uimi .
NOTE Right hand limit switch assemblies are mounted Cord Gripper mf Switch
on the right side of the attachment and at the \ ever
universal anchor joint; left hand limit switch Shatt
assemblies are mounted on the left side of the Spring L Rofler
attachment (viewed from operator’s cab looking
forward). ] i
Enclosure D 1" (25 mm)
7. Test the limit switch for proper operation (see Daily @ Sygpe===—= ——r
Maintenance);, repeat the adjustment steps until the limit Adi w
' rates properly. justing Screw —
switch operates properly. (spring tansion)
Actuating
Lever
FIGURE 2 BLOCK-UP LIMIT SWITCH ASSEMBLY
(right hand shown; left hand opposite)
INSTALLATION AT
UPPER BOOM POINT, JIB POINT, REGULAR TOP, OR INTERMEDIATE FALL
Two Chains Prevent
Weight from Turning
\ b
{0
Chain -—
Shackle
Connecting i Weight Assembly
Pin Weight Assembly Weight Assembly 1‘1‘?15;%) r
162273 143095
1-Sheave Jib, Upper Boom Point, 2-Sheave Jib or 2-Sheave Regular Top or
Regular Top, or intermediate Fall Upper Boom Point Removable Upper Boom Point

Cc234 INSTALLATION AT
LOWER BOOM POINT OR UNIVERSAL ANCHOR JOINT

Hoop Prevents
Weight from turning

Shackle

Weight Assembly Connecting
142403 Pin Weight Assembly
143080
Multiple-Part Reeving Multiple-Part Reeving
on Dead-End Line on Running Line or when Two
{even parts of line only) Lead Lines are Used

FIGURE 3 WEIGHT INSTALLATION
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BILL OF MATERIAL =
i) O b, e o hmoe 16 o g
. . 2| [2 [MOUNTING PAD 170848 7
ABP ARDIST ,DISTANCE CONTROL FOR SPECIFIC [T [ELEC. WIRING - CAB TO OUTLET 164000
170848 {3\ PERIODIC CHECKS SHOULD BE MADE TO | [ELEC. WIRING - CAB T0 OUTLET 184320]1
AT LIHLT CONTROL CASSEVELY 15 FUNCTTONING | [JUNCTION BOX 268157|2
@ PROPERLY.. H[ [t [coro erRIP 471715 ]
O R i s
(3 USED TO COMPLETE CIRCUIT WHEN EITHER A PIOT2NC oA X 38 L. D HD MACH SCREL7TSA N
JIB OR UPPER BOOM POINT IS REMOVED. 4 :ég tg%g‘g;ﬁ TR 710301 B
CAUTION: SYSTEM MAY NOT FUNCTION AT MACHINES ADDED
& MAXIMUM SINGLE LINE SPEED - CAREFULLY CH CONTAINER HANDLING BOOM POINT (ADD)
EACH MACHINE FOR MAXIMOM SAFE LINE SPEED. 2 [WETGHT 1622732333~
(6) SWITCHES MUST BE CONNECTED IN SERIES. OR[I_[WETGHT 142403 A
| [WEIGHT 143080] [ EXTENSTON
FOR BLOCK MODIFICATIONS NOT SHOWN, USE
& MODIFICATION DWG.184433 CUSTOMER FURNISHED. 1 [MOUNTING BRACKET 142371|Z3|TABLE FOR o
| [SWITCH ASSEMBLY 16361432[BOOM BUTT
{8\ 9 FT. LG. CHAIN REQ’D. WITH 123 FT. TOWER
‘ {(#22'0R #22A) AND 110 FT. BOOM (#23). @g: 323:‘_?;‘”35350'3'-7’ ig:g?: 15 .
{3\ 11 FT.-6 LG. CHAIN REQ‘D. WITH 144 FT. TOWER z
(#9 OR #9A) AND 120 FT. BOOM (#18). f gﬁmlmsﬂﬁwﬂ ;;32;%? 2| Y
(i0\ 14 FT. LG. CHAIN REG’D. WITH 144 FT. TOWER e
[+ [cHAIN - 8 FT. LG. 334101[Z|
D s ot o e e s i S T R0 noal IR
TO CLEAR LACINGS IN BOOM AND TOWER WHEN L |CORD GRIP [471715| J8/22\A )
BOOM IS IN FOLDED POSITION. 1_[ANCHOR SHACKLE 624633 3
B B[ |1 [BRACKET 171915[13 5
VIEW A7 A () se00 sevues 3 2 JLus 168031[47 Z
2 [LIFT BLOCK 93657| 3|1 h-ee 31 |
B3| [t [MOUNTING PAD 139588(17% [Z]
163614 RIGHT SIDE OF BOOM (SHOWN) | oo gur o 3¢ 4 FOR UPPER BOOM POINT OR JIB POINT (ADD)
164674 LEFT SIDE OF BOOM .
1 [LIFT BLOCK 175311 IE]
B3| [t [LIFT BLOCK gl El
FOR_LUG LOCATION AND S N
PART NO.’S. SEE SHEET 2. 3 334101 7N L ILIFT BLOCK -
8 4 FOR PROPER BOOM I [LIFT BLOCK
2 [CIFT BLOCK
1 [LIFT BLOCK
- \ | [WEIGHT
- Bl |or[1_[WEIGHT
- ~ / | [WEIGHT
142403 SHOWN (SINGLE LEAD LINE) /W ~
OR 143080 (Twlg LEAD LINES) 7 \ N 1 [WEIGHT
Yy N 2 [MOUNTING BRACKET
1_|[SHORTING PLUG
| [SWITCH ASSEMBLY
163614 B 1 [LUG
UNIVERSAL WIRE GIB][ [2 [MOUNTING BRACKET
ROPE ANCHOR JOINT LOWER BOOM POINT B[ 2 [MOUNTING BRACKET
(SEE SHT. 3 FOR ADDITIONAL MOUNTING LOCATIONS) 2 [CHAIN - 8 FT. LG.
1 [corD GRIP
FOR BRACKET LOCATION ]
SEE SHEET 2. 3 & 4 | [EXTENSION - 16 FT. 477368
[3 JANCHOR SHACKLE 624633
[MI[_[2 [MOUNTING BRACKET 171641 ]}
FOR UNIVERSAL WIRE ROPE ANCHOR JOINT WITH
BLOCK MODIFICATIONS FOR LIMIT CONTROLS - SEE (3)& (D) N LPPER BOOM POINT OR JIB POINT (ADD) o
. | [MOUNTING BRACKET 142371 ]
CAPACITY | HOOK OR MEC. PART OR | CONVERSION [LiMiT|HAND]GRIP TWETGHT 142403)
(ToNS) | SHACKLE | MANUFACTURER CODE NO. DRAWING  [sw1TcH|cuaRD|orTIoNg &) SErEC o
30 JOHNSON 420270 X [PI[ [t [MOUNTING BRACKET 17166513 SHT 1 OF 4 [P
35 HOOK MILLER 419452 X | x | x TICRAIN - 6 FT. Lo, 334101
35 HOOK JOHNSON 236430 173871 X 5] r—— =
40 HOOK MANITOWOC 180617 170890 X E=rr s | VKl
40 HOOK JOHNSON 237055 171288 X T — ! =5
40 HOOK JOHNSON 237056 171288 X "FOR REGULAR TOP - | - SFEAVE (ADD)
45 SHACKLE | JOHNSON 237059 175458 X TILIFT BLOCK 936571
S I S T T N T T $eE EXTENSION 2 HOWTING BRADKET ezt
1 [WEIGHT 162273
50 HODK JOHNSON 237054 420862 X InER G & B2273 SHORN - L SHEAVE | [SWITCH ASSEMBLY 163614 |
SO HOOK MANITOWOC 182406 419858 X OR 145170 - 2 SHEAVES T |Lus 168091
80 ANSELL JONES 420267 X SEE SHEET 3 OR 175310 - 2 SHEAVES 5 [CHAIN - 8 FT. LG 334101
65 HOOK MANITOWOC 30783 419514 X | x | x y lsrmls14-2 TYPE 5 ~TIREX" CORD 571802]
65 SHACKLE _| MANITOWOC 91024 419514 X | x | x / m[ Tt [coro sriP 71715 o
70 HOOK MANITOWOC 180457 419700 X | x | x ( [5 [ANCHOR SHACKLE 524633
70 HOOK MANITOWOC 182407 420161 X FARERN FOR REGULAR TOP - 2 - SFEAVE (ADD)
70 HOOK JORNSON 237069 176697} X FrELE eI AU 65 2 [MOUNTING BRACKET 142371
HOOK MILLER 236418 419714 X | x | x 70!
HOOK MANITOWOC 184454 420369 X 148171 L HEIHT Lo170
170842 2 [CIFT BLOCK 145171
HOOK MANITOWOC 181978 419721 X 175311 TIGHTTCR ASSEMBLY 6314
SHACKLE | MANITOWOC 32675 419721 X CABLE EXTENSION ROUTING SHOWN y 1 |LuG 168031
HOOK MANITOWOC 182521 419971 X /334101 THRU TOWER CAP ASSEMBLY T T 27 JcHAIN - 8 FT. LG. 334101
SHACKLE | MANITOWOC 182521 419971 X ‘ 624633 el lsremls 142 TYPE S ~TIREX” CORD 571802
HOOK JOHNSON 236492 175915 X L Bl Tt Jcoro orip 71715 &
HOOK JOHNSON 236487 174063 X 162273 (22\ FOR MACHINES WITH BOTH UPPER BOOM POINT [3 [ANCHOR SHACKLE 524633
HOOK MANITOWOC 32843 419935 X | AND JIB POINT WITH UNIV. WIRE ROPE 3 FT.
SHACKLE | MANITOWOC 32964 4193935 X N (/ C&;%Ddg:ﬂ;h:umggg SE/I\S!%T? s;g BE TO WT. BALL o] FOR TOWER BOOM INTERMEDIATE FALL (ADD)
zgz'ﬂi ng%% 33;33 :i:::: § TOWER BOOM A SHT. 3) SO LIMIT CONTROL ASSEM. CAN 1 LIFT BLOCK 93657
INTERMEDIATE FALL B MoOUIRep ) ETTHER ANCHOR JOINT UPPER BOOM_POINT 2 [MOUNTING BRACKET 142371
HOOK MANITOWOC 181506 419935 X . REGULAR TOP TTwETeHT 62273
SHACKLE | MANITOWOC 181508 419935 X (35\ LIFT BLOCK 175311 FOR .75 ROPE aca B3(23) FOR LOWER BOOM POINT OR CONTAINER HANDLING AND/OR JIB | |SWITCH ASSEMBLY 163614
DUPLEX __| JOHNSON 236483 171262 X : T BOOM POINT HITH TWO SINGLE PART LINES ON
o Rt 2ot e : g LIFT BLOCK 175312 FOR 1.50 ROPE Y O ren shEmEn e 1 |LUG 168031
oK ANITONDE 50575 15758 < fgﬁﬂgsgugfsugﬁ% A DLA W TEAVE 10 oT TBALL TWO MOUNTING BRACKETS (142371) "ONE OF EACH (3 For .87 RoPE 1200391
SPECIAL FOR S.0. 4ba o U SWITCH ASSEMBLY (163614 8 164674), AND FIVE [@[ [t [ouncTioN BOX 268157 [a
DUPLEX | JOHNSON 236482 171183 X -0 OR SIX ANCHOR SHACKLES (E24633) ARE REQUIRED. FOR 1.00, 1.12, & 1.25 ROPE > ICHAIN - 8 FT — 6 05, S34101[11
HOOK MANITOWOC 183769 173172 X
[f21(26) FOR CONTAINER HANDLING BOOM POINT FOR (2) 47 DIA. SHEAVE UPPER BOOM POINT Ly {2 [CHAIN = 8 FT. LG. 334101[3,1
HOOK MANITOWOC 183822 419788 X WITH 2 PART LINES ON OUTER SHEAVES. w29 BaoM R TCRAIN = 11 FT- 6 L5, 33410101 m
HOOK JOHNSON 237060 171183 X (SEE SHT. 4). TWO WEIGHTS (142403). CUT IN HALF -
TWO MOUNTING BRACKETS (142371). ONE OF W 2 |CHAIN - 14 FT. LG. 3341010,
HOOK MANITOWOC 184190 175559 X EACH SWITCH ASSEMBLY (163614 & 164674), (7 seE SHEET 2. 38 4 [RI[ [t [¢¥14-2 TYPE S "TIREX" CORD - 18 FT. |371802) B
DUPLEX | JOHNSON 236485 175559 X In&g'&f&égzéﬁgé‘)’IRREAQDTB‘O EXTENSIONS ) [B][ 3 ]coro_GrIP 471719 8
HOOK MILLER 236415 41973 | X EXTENSIONS (ADD ONE_FOR EACH BOOM AND/OR JIB SECTION)] | (TOMER CAP 8 BOOM BUTT) | (i8) FOR REMOVABLE 2 SHEAVE UPPER BOOM POINT | [EXTENSION — 6 FT. 47736416
S e 2Bl T | s | EXTENSION | INSERT | EXTENSION | gel9roy | EXTENSION || o @ oy | EXTENSION 5 [ANCHOR SHACKLE 624633
o0k MANITONOG 10324 420350 < LENGTH [CODE NO & LG| LENGTH [CODE NO & LG| LENGTH [CODE NO & LG| LENGTH |CODE NO & LG, FOR .75 ROPE 2 [MOUNTING PAD 170848
SHACKLE | MANITOWOC TB0L1a 219786 X 10 FT |477366-16FT.| 10 FT |477365-11FT.| 15 FT |477365-11FT.|[ 3900T | 17 FT [477368-26FT. @ LOCATE JUNCTION BOX (268157) IN AREA SHOWN [BI[_]4 [#10-24UNC-2A X .38 LG.RD HD MACH SCRIE17784) D1
o0k MANITONOG 15117553 73855 X IS FT_|477367-21FT] 15 FT | 477366-16FT.| 20 FT |477366-16FT. [ 4000W | 17 FT |477368-26FT AT ASSEMBLY. MOUNT TO INSIDE OF BOOM oN THE [EJ[ [4 [#10 LOCKWASHER [710301 a
DOPLEX MANITONOC 161802 219764 X 20 FT |477368-26FT| 20 FT | 477367-21FT.| 25 FT |477367-21FT.|| 4000W | 27 FT | 477353-36FT. RIGHT SIDE. FOR UNIVERSAL WIRE ROPE ANCHOR JOINT o]
HOOK VANTTOWOC 25775 219582 X 25 FT_|477369-31FT. 30 FT_|477369-31FT.| 30 FT |477368-26FT.|| 41000 | 27 FT_|477353-36FT. @ FOR MACHINES WITH BOTH UPPER BOOM POINT WITH LOWER BOOM POINT (ADD)
SHACKLE | MANITOWOC 29775 219982 X 30 FT |477353-36FT.| 40 FT |477370-41FT.| 40 FT [477353-36FT.|[4600 S4| 30 FT [477370-41FT.| AND JIB POINT, 2 ADDITIONAL MOUNTING BRACKETS 1 _[MOUNTING BRACKET S [142371] o %5a0 |
ouPLEx T MANTTOWGE 14198 15784 < 40 FT_|477382-46FT SO FT_|477382-46F1.| [6000 S2| 40 FT | 477381-56FT. (142371) ARE REQUIRED. MOUNTING BRACKETS TO BE maioWwes Cranes, he]LIMI T CONTROL ASSEMBLY| -
S0 FT_|477381-56FT | LOCATED ON BOTH UPPER BODM POINT AND JIB POINT mgg Towos, Weconst | BLOGK-UP |
HOOK MANITOWOC 50809 419857 X sconsi
LOCATIONS (SEE SHT 2, 38 4) SO LIMIT CONTROL |5 gyl {ELECTRIC)
SHACKLE | MANITOWOC 85357 419857 X ASSEM. CAN BE MOUNTED TO EITHER POINT AS REQUIRED. YoTase
FOR_EXTENSIONS NOT SHOWN USE EXTENSIONS 70 SUIT e CWH] 168090
NS EEEE R EEEEEEE D0 NOT SCALE THiS DRANING 53 | [} SHT 1 OF 4 (C
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BOOMS #22, #22A, #22B, #22C, #27. #27B, #41
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Comparny, inc. Manitowoe, Wisconsin 54220

GANTRY ASSEMBLY

4000W

PURPOSE

This Folio provides gantry raising, lowering and reeving
instructions.

GENERAL

The gantry is partially raised and lowered by the
hydraulically-controlled gantry lifting device lever. The
boom hoistrigging is used to completely raise the gan-
try, also, the boom hoist rigging is used to lower the
gantry to the extended position of the gantry lifting
device lever (Position D, Figure 4).

The gantry assemblies link type (folding) backhitch
provides for the following positions (see Figure 4):

POSITION A, low position, provides minimum clear-
ance for travel. This position is also used for boom
handling. (Refertothe “Boom Rigging Assembly Draw-
ing” for boom handiing instructions).

POSITION B, High position, is the working position for
lift, clam, ordrag operation. This position is also used to
raise and lower the tower.

POSITION C,intermediate position, is the working posi-
tion for tower operation.

NOTE Refer to Folio 34-36.3, “Gantry Lifting Device
Control,” in the OPERATING CONTROLS Sec-

tion of the Crane Service Manual for identificg
tion and operation of the gantry lifting devif .
control. N

>
WARNING Avoid injury to personnel or dam-
age to crane and property!

—STAY OFF machinery roof while raising or low-
ering gantry.

—SUPPORT GANTRY with boom hoist rigging
before removing backhitch pins; otherwise,
gantry will drop.

—NEVER lift loads with gantry in low position;
otherwise, gantry and boom will collapse.

CAUTION Avoid structural damage to crane!

—DO NOT raiseorlower gantry with less than 70 feet of
boom (butt, top and pendants); otherwise, boom can
raise off blocking and gantry will drop.

—PIN EQUALIZER to boom before raising or lowering
gantry; otherwise, equalizer can bounce against
lacings.

—DO NOT raise gantry from low position with boom
hoist rigging; DO NOT lower gantry to low position
with boom hoist rigging. Use gantry lifting device to
partially raise and fully lower gantry.

GANTRY OPERATION

A To Raise Gantry to Lift, Clam, or Drag Operating
Position/Tower Raising and Lowering Position (See
Figure 1, and Position B, Figure 4).

©®Manitowoc

1. Pin the equalizer to the rails on the boom butt (lift,
clam, or drag) or to the rails on the 40 Ft. tower insert,
whichever is the case.

2. Remove two pins (1, Position A) from the tie-down
lugs at the appropriate counterweight oratthe cabrear.

3. Depress and hold the “up” button on the gantry lifting
device control. Boom down slightly so the boom hoist
reeving is slack as the gantry rises past horizontal.

4. Release the “up” button when the lifting device tever
is fully extended (Position D).

5. Boom up and slowly raise the gantry until the back-
hitch straps are fully extended (Position B).

6. Install two pins (2, Position B) to secure the upper
and lower backhitch straps.

7. Unpin the equalizer from the rails.

NOTE if the machine is a tower crane, proceed to erect
the tower. Then, lower the gantry to the tower
king position (Position C). Otherwise, leave
%%éiantry in the raised position for lift, clam, or

dr

operation.

B.wer Gantry to Low Position (See Position A,
FigqureA

ower the boom or tower onto blocking. Pin the
alizer to the rails on the boom butt (lift, clam, or
drag) ortotherails onthe 40 Ft. tower insert, whichever
is the case.

2. Boom up to support the gantry (pins 2, Position B
should be loose).

3. Attach a safety line to the eyelet on each side of the
gantry.
4. Remove two pins (2, Poistion B) from the backhitch
straps.

5. Pull the safety line to start the backhitch straps
folding.

6. Slowly boom down to lower the gantry onto the gan-
try lifting device lever (Position D).

7. Depress and hold the “down” button on the gantry
lifting device control. Boom down slightly so the boom
hoist reeving does not preventthe gantry from lowering.

8. Releasethe“down” button when the gantry is resting
on the machinery roof.

9. Install two pins (1, Position A) to secure the tie-down
links to the tie-down Jugs on the appropriate counter-
weight or on the cab rear.

C. To Lower Gantry to Intermediate Tower Operating
Position (See Figures 2 and 3, and Position C, Figure 4)

1. Boom up to support the gantry (pin 2, Position B
should be loose).

2. Attach a safety line to the eyelet on each side of the
gantry.

3. Remove two pins (2, Position B) from the backhitch
straps.

(Continued)
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Manitowoc Engineering Co.

4. Pull the safety line to start the backhitch straps
folding.

5. Slowly boom down to lower the gantry onto the gan-
try lifting device lever (Position D).

6. Depress and hold the “down” button on the gantry
lifting device control. Boom down slightly so the boom
hoistreeving does not prevent the gantry from lowering.

7. Releasethe"down” button when hole A on the gantry
tie-down links lines up with the top hole of the tie-down
lugs on the 3rd counterweight.

8. Install two pins as shown in Figure 2.

WARNING When raising or lowering Tower,
gantry must be pinned in Position B; otherwise,
tower and boom will callapse causing injury to
personel and damage to crane and property.

3rd
Counterweigh

\re 2. View for Securing Gantry in Tower
Working Position (Position C)

Wire Rope
Guide Gantry

Figure 3. View Showing Wire Rope Guide
Installed at Top of Gantry for Tower Operation Only

Figure 1. Gantry shown in Lift, Clam, Drag Working Position

(Continued)
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POSITION B
(Lift, Clam, Drag Operating or
Tower Raising and Lowering)

POSITION D
(Partially Raised
Position)
4
; .
/ \\(‘\
\~\ ) - Upper Backhitch

AN o0 \\
N (1/ Qj\ Strap
\\\\/K\\\ 1
\\>\\\\
POSITIONC
{Tower Operating) 3

‘ Gantry Lifting | "\

i

gr Backhitch (See Figures

; \J = : Strap
POSITION A \\\\\\_& = \‘ \ @3 5,6,and7.)
(Low Position) - HIF |

(,_/“ e e

.

1

|
]

o

Upper Backhitch
Strap (in tie-

down position) e Strap (in tie-down position)

|

\ /// Lower Backhitch

Tie-Down
Link

L7 7\,\,Eﬁ NOTE When securing gantry to 1st

h or 2nd counterweight or to

Tie-Down cabrear, instali propertiedown
Lug links and tie-down lugs (see

Gantry Assembly Drawing).

Figure 4. Gantry Positions and Tie-Down Locations
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GANTRY (BOOM HOIST) REEVING
(See Figures 5, 6, 7 and 8)

1. When the crane is equipped with arear auxiliary drum
and/or a boom hoist with external ratchet and pawl, the
boom hoist reeving comes over the front of the crane
through the sheave arrangement (see Figure 5) at the
front of the gantry. (Refer to Boom Rigging Drawing for
reeving diagram).

Figure 5. Sheave Arrangement (Gantry in working position)

2. When the gantry isinthelow position, pin the sheave
arrangement in the low clearance position (see Figure

Figure 6. Sheave Arrangement (Gantry in low position)

3. When the crane is equipped without a rear auxiliary
drum and a boom hoist without external ratchet and
pawl, the boom hoist reeving goes to the rear of the
crane and vertically up to the gantry sheaves. In this
case, a roller is provided at the front of gantry (see
Figure 7). (Refer to Boom Rigging Drawing for reeving
diagram).

Gantry ———

Roller

7!1

(]

H]

Figure 7. Roller Arrangement

4. When the crane is used as a Tower, a 10 part boom
hoist reeving is used in place of the 12 part boom hoist
reeving used on Lift, Clam, or Drag machines. To
achieve the 10 part reeving, the horizontal sheaves and
sheave bracket must be removed and spacers installed
at the gantry top. (See Figure 8 for both arrangements).

'!__W
N N M
A o :1
{ . . ‘[
Sheave Bracket {
and Sheaves aals hjdl

Al
©

Sheave Arrangement — 12 Part Reeving

Spacer

o
Sheave Arrangement — 10 Part Reeving

Figure 8. Sheave Arrangement (Gantry Top)

FOLIO 561-4

2-5-82



MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

GANTRY LIFTING DEVICE
2900 — 4100W

Gantry Lifting

/ Device Lever

Gantry Cylinder

Motor
Solenoid

Solenoid Valve

Fill/Breather
Outlet
Hose

Pump
and
Reservoir

Power Unit, Inside Machinery Cab

Solenoid Valve Orifice

B

T ~——Relief Valve A

(1950 psi)
A \\ Filter
J (Typical)
Relief Valve B - /
(2500 psi) Check Motor A199
Valve

Hydraulic Schematic of Power Unit

Figure 1. Gantry Lifting Device with Power Unit (Typical Arrangement)

DESCRIPTION

The gantry lifting device consists of a lever, a hydraulic
cylinder, and an electrically operated pump and reser-
voir unit (see Figure 1).

OPERATION
Raising Gantry

When the “UP” button of the gantry lifting device control
is depressed, electric current energizes the motor sole-
noid, and the motor drives the pump in the reservoir. Oil
flows past the check valve into the head end of the
gantry cylinder, and the cylinder rod extends toraise the
lever and gantry.

NOTE When the gantry is raised, there is no electric
current to the solenoid valve, and the solenoid
valve remains closed.

When the “UP” button is released, the motor solenoid is
deenergized, and the motor stops drivingthe pump. The

©Manitowoc 1984

check valve then closes to hold the lever in any position
it is raised to.

NOTE Relief valve (A) protects the system from high
pressure when the pump is running.

Lowering Gantry

When the “DOWN” button on the gantry lifting device
control is depressed, electric current energizes the
solenoid valve, and the valve opens. There is no electric
current to the motor solenoid, so the motor does not
drive the pump. The weight of the gantry causes the
gantry cylinder to retract, and the oil flows back to the
reservoir through the solenoid valve and orifice. The
preset orifice restricts the oil flow, thus controlling the
rate of speed that the gantry lowers.

When the “DOWN" button is released, the solenoid valve
closes to block oil flow.

NOTE Relief valve (B) protects the system from shock
loads when the gantry is lowered onto the lever
(system off).

(Continued)
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MAINTENANCE

NOTE Refer to the Lubrication Guide and perform all
recommended lubrication service as described.

Use the following procedure to fill the reservoir and
prime the system when empty.

IMPORTANT DO NOT operate gantry lifting device

controls until reservoir is filled;, damage to pump can

occur.

1. Fillthereservoirthrough thefill/breather with approx-

imately 10 quarts of approved oil.

NOTE See Service Bulletin 152 found in the LUBRICA-
TION section of the Service Manual for recom-
mended oil.

2. Remove the plug in the tee at the outlet of the pump.

3. Operate the pump intermittently — one second on,
and one second off, until oil flows from the pump outlet.

Ifthe pump does notprimein approximately 15 seconds
apply 10 psi of air pressure to the inlet of the reservoir
until oil flows from pump outlet.

4. Replace the plug in the tee.
5. Loosen the hose fitting at the gantry cylinder.

6. Operate the gantry lifting device until no air bubbles
appear at the fitting.

7. Tighten the hose fitting.
8. Check the oil level and the fill reservoir as required.

NOTE Thegantry cylinder must be fully retracted before
checking the oil level.

&

&©
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EQUALIZER ASSEMBLY
4000W with No. 22 Boom or Tower

PURPOSE
This folio contains the following information:
—Pendant-to-Equalizer Connection Points.

—Equalizer-to-Rail Connection Points for the foliowing
operations:

For Servicing Equalizer or Installing Boom Hoist
Wire Rope.

For Connecting or Disconnecting Pendants.
For Handling Partial Boom or Tower Lengths.
For Raising or Lowering Gantry.
PENDANT-TO-EQUALIZER
CONNECTION POINTS

Refer to Figure 1 for the proper links and connection
points when connecting the pendants to the equalizer.

Boom Top Pendant Link Equallzer Lugs
Open Throat,

Offset, or A (o]

Light Tapered

Hammerhead A D
Tower 8 C

£3
¥
N

tink Pinned Here

= e —Link B
"'1/ [ —=
\j .
Equalizer 7 :@____Lmk A
LugsC

/ Link 8

f—_\ __LinkA
Rear Forward O
Hole Hole A 830

Figure 1 Equalizer Assembly
(Lugs and Links Same on Both Sides of Equalizer)
EQUALIZER-TO-RAIL CONNECTION POINTS

:or Servicing Equalizer or Installing Boom Holst Wire
ope.

When the equalizer is lowered onto the boom or the
tower, the forward holes in the equalizer will line up with
the rear slot in the equalizer rails (see Figures 1 and 2).

Pin the equalizer in this position for servicing the equal-
izer or for installing the boom hoist wire rope.

©Manitowoc 1984

For Connecting or Disconnecting Pendants

Pull the equalizer forward onto the removable rails (not
required on tower) so the rear holes in the equalizer line
up with the forward slot in the equalizer rails (see Fig-
ures 1 and 2).

Pin the equalizer in this position to provide necessary
slack when connectingor disconnecting the
pendants.

NOTE Pull the equalizer forward with another crane or
with a lever-operated hoist (come-along).

For Handling Partial Boom or Tower Lengths
IMPORTANT Refer to Boom or Tower Rigging
Drawing for exact lengths of boom or tower that can be

handled with equalizer pinned to rails and for position of
gantry (up or down).

NOTE The long boom handling links must be used for
towers that have 830 to 840 feet of boom hoist
wire rope.

boom handling links to lugs (E) on the equalizer

he\boom handling links to the forward slot in the

it
Iizer rails (see Figure 2).

~or‘Raising or Lowering Gantry
MPORTANT rinequalizer torails on boom butt or

Lug E — Boom Handling :

40-foot tower insert before raising or lowering gantry. If
notdone, equalizer will bounce against lacings, possibly
damaging them.

NOTE Refer to the Gantry Assembly Folio in the AT-
TACHMENT section of the service manual for
the gantry raising and lowering procedures.

The long boom handling links must be used for
towers that have 830 to 840 feet of boom hoist
wire rope.

Pin the boom handling links to iugs (E) on the equalizer
(see Figure 1).

Pin the boom handling links to the forward siot in the
equalizer rails (see Figure 2).

Pin to
Pin to \7 li
Equalizer 75, Equalizer /\42,,
W\ Nﬁn To
Raits
7N /\J
Pin to OR .
Rails | Only on Towers with
Boom 830 to 840 teet of
Handling Boom Hoist Wire Rope
Link
Rear __.—c?:—/J_)
Slot —*’/"’j\ho il
Uc‘r Removable Rails

Equalizer Rails Slot (not required on Tower)

Figure 2 Equalizer Rails/Boom Handling Links
(Typical Both Sides of Boom or Tower)

&
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MANITOWOC ENGINEERING CO.

Manitowoc, Wisconsin 54220

AUTOMATIC BOOM STOP-MAXIMUM BOOM ANGLE
(MECHANICAL OVER AIR)

PURPOSE
This Folio describes operation and adjust-
ment of the "air controlled'" automatic boom

stop for the models listed in Figure 3.

OPERATION (FIGURE 1 AND 2)

The automatic boom stop is a protective
device which limits the maximum angle
(Figure 3) to which the boom can be raised.

1. When the boom is below the maximum boom
angle, the '"'quick-as-a-wink" valve is
in the open position., Air from the up
port of the boom hoist control valve
is, therefore, free to flow through the
"quick-as-a-wink' valve for normal boom
up operation.

2.

machine) or the telescopic boom s

tube (RINGER) contacts the cont
Control rod movement causes the r
to close the "quick-as-a-wink" vdlve.
In this position, air from the up port
of the boom hoist control is blocked,
and the "quick-as-a-wink" valve ex-
hausts the air pressure in the air line
to the boom hoist control cylinder.
This action causes the cylinder to re-
lease the boom up clutch (or shift hy-
draulic pump to neutral), and the boom

WARNING INCORRECTLY PIPED AIR LINES
AT THE "QUICK-AS-A-WINK" VALVE WILL RESULT
IN MALFUNTION OF THE AUTOMATIC BOOM STOP
AND MAY RESULT IN COLLAPSE OF THE BOOM.

When the boom is raised to the maximu&i%i:f
boom angle, the boom butt (crawler

DOWN
BOOM +
HOIST UP
CONTROL (372
01 "BOOM DOWN"
S AIR LINE
& ( ouT "BOOM UP"
%‘ HOIST — IN AIR LINE
SONTROL CYL.
T CLUTCH OR \
AT HYD. PUMP AUTOMATIC
/ ‘[-HDH;; BOOM STOP
1 CONTROL
F*f;gh———J
R TO BOOM HOIST AUTOMATIC
BRAKE (MACHINE W/HYDRAU-
LIC BOOM HOIST ONLY)
FIGURE 1. SIMPLIFIED AIR PIPING

(Refer to "Maintenance Section' of
SERVICE MANUAL for exact air piping
of Boom Hoist System)

automatic boom hoist brake applies to
stop the boom.

INSTALLATION PRECAUTIONS

1. Always install the "quick-as-a-wink"
valve with the IN port toward the front
of the machine (see Figure 2).

2. Connect the air line from the boom hoist
control (UP port) to the IN port of the
"quick-as-a-wink'" valve.

Connect the air line to the boom hoist
control cylinder to the OUT port of the
"quick-as-a-wink" valve.

MAINTENANCE (FIGURE 2)

1. Periodically squirt a few drops ©
motor 0oil on the "quick-as-a-wink'
valve at the points where the valve
sleeve slides on the valve body. Apply
grease to the control rod (where it
slides on the bracket) to all pivot

pins, and to each spring.

= Hh

At least once weekly check that the
automatic boom stop assembly stops the
boom at the angle specified in Figure
3. If not, replace defective parts
and/or readjust the assembly.

(Cont'd.)
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ADJUSTMENT (FIGURE 2)

The automatic boom stop assembly was set
and sealed at the factory and it should not
require periodic adjustment.

The assembly does require adjustment when
parts are replaced or when the assembly is
installed in the field.

1. Travel the machine onto a firm level
surface or level the machine by block-
.ing below the crawlers or the out-
riggers.

2. Check the machine hook rollers for pro- -

per adjustment.
3. Lower the boom so the boom butt or the
telescopic boom stop tube is off the
control rod (rod fully extended):

a) Loosen jam nut (1) and adjust nut
(2) until spring (3) is compressed
to 3 inches. Securely tighten jam
nut (1) against nut (2).

b) Loosen the nuts on clamp (4) and
'slide the "quick-as-a-wink' valve
forwdrd or back until there is 1/8
inch clearance between the rod end
and the mounting bracket. Hold the
1/8 inch clearance and securely
tighten the nuts on clamp (4).

4. Lift a load which is at least 50 perceﬁt
of the maximum capacity chart load for
the boom length being used.

5. Slowly raise the boom to Dimension A
for the corresponding maximum boom
angle and boom length as specified in
in the appropriate table in Figure 4.

The boom must stop at the specified
dimension., If not:

a) Run jam nut (5) all the way onto
the control rod.

b) Thread the control all the way into
coupling (6).

c) Boom up or down until the boom is at
the specified radius.

d) Turn the control rod out against the
boom butt or the telescopic boom
stop tube until the rod end just
touches the mounting bracket.

e) Boom down and then back up to check
that the boom stops at the specified
Dimension A. If not, readjust the
control rod as required.

£) Hold the control rod and tighten jam
nut (5) against coupling (6).

(Cont'd.)
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QUICK-AS-A-WINK VALVE

FRONT OF
STAMPED STAMPED MACHINE
"OUT" ”IN"
1. BOOM BUTT
TO BOOM HOIST  &X ‘fj[:lz;l FROM "UP" PORT OF  on DO
controL CYLINDER J ||| L BOOM HOIST CONTROL B
CONTROL \\
LEVER ) CONTROL
1 (:? ROD
MOUNTING ___ | = /
BRACKET —L Il :
L, :
1/8" P* 3
ROD END

FIGURE 2. AUTO BOOM STOP ASSEMBLY

FIGURE 3. MAXIMUM BOOM ANGLE FOR SPECIFIC BOOM AND MODEL (CONTACT FACTORY FOR BOOMS
NOT LISTED)

_ MAX. BOOM 4fIGLE (DEGREES)
MODEL 72 [ 80 N/ 82 | 83
// " \ROOM NO.
2000 N/ 2
2300 ) 1,2,3
2300W @ 2,3
2800T, 2900T, 2900WC N\ 16,18
3000, 3600 | . 1,4
3000w / 1,4,16,18
3500 4,16
SC-100 8
3900 8 REG. 15 4,8,9
3900T 15 9,94 9,94 HHT
3900w 19 8,9,9A 9,9A HHT
SC-135 8,52
SC-150 8,52
4000 8 REG. 15 13,20,21
4000W 17,22 17,22 0S or HHT
4000W RINGER 74,22 74,22 0
4100w 224,22C 22A,22C 0S or HHT
4100W RINGER S2 /C,27
4600 S3 27 27 0S
4600 S3-RINGER S2 35,37
4600 S4-RINGER S3 37,38

HHT = HAMMERHFAD TOP; OS = OFFSET TOP. UNLESS SPECIFIED AS HHT, OS, OR REG., ALL
TOPS ARE INLINE.

(Cont'd.)
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FIGURE 4 DIMENSION A FOR MAXIMUM BOOM ANGLE

IMPORTANT DIMENSION A IN THE FOLLOWING TABLES IS MEASURED FROM THE CENTERLINE OF THE
BOOM HINGE PINS TO THE CENTERLINE OF THE LOWER BOOM POINT SHAFT (SEE FIGURE 5). IF A SIN-
GLE PART LINE IS USED OVER THE LOWER BOOM POINT SHAFT, ADD THE RADIUS OF THE LOWER BOOM
POINT SHEAVE TO DIMENSION A IN THE FOLLOWING TABLES.

BOOMS W/INLINE TOP:

1,2,3,4,74,7C,8,94,13,17, 16 19 35,37,38
20,21,22,224,22C,27,29,52 BOOM LENGTH [DIM. A @ 820 BOOM LENGTH |DIM. A @ 80° BOOM LENGTH | DIM. A @ 80°
BOOM LENGTH | DIM. A G 820 (FT.) (FT.-IN.) (FT.) (FT.-IN.) (FT.) (FT.-1IN.)
(FT.) (FT.-IN.) 21 4 - 10% 149-2 3/8 25 - 11 100 18 - 10
60 8 -4 26 5-6 199-2 3/8 34 - 7 120 22 - 3%
70 9-9 31 6 -1 250 43 -5 .. 140 25 -9
80 11 - 1% 36 6 - 8% 300 52 -1 7160 29 -3
90 12 - 6% 41 7-4 350 - 60 - 9% 180 32 - 8%
100 S 13 -1 46 7 - 11 : 200 36 - 2
110 15 - 3% 51 8 - 6 220 19 - 8
120 16 - 8% 61 9 -9 . 240 43 - 1%
130 18 - 1 ‘ 71 10 - 11k 260 46 ~ 7%
140 19 - 6 : 81 12 -2 : 280 50 -~ 1
150 20 - 10% 91 13 -5 .8 REG. 300 53 = 6%
160 22 -3 ‘ 101 14 = 7% "BOOM LENGTH [piM. A @ 72°| . ———
170 23 - 8 111 15 - 10 ‘ (FT.) | (FT.-IN.)
180 | 25 - 0% 121 17 - Ok
190 26 - 54 131 18 - 3% 60 18 -6
200 27 - 10 141 19 - 6 70 21 - 7%
210 .| 29 - 2% 80 24 - 8%
220 30 - 7% 27 - 9%
230 32 -0 30 - 10%
240 33-5 3 - 11%
250 36 - 9 - O
260 36 -2 15 0 -2
270 37 -7 BOOM LENGTH | DIM. A @ 809 43 -3
280 38 - 11% (FT.) (FT.-1IN.) 46 - 4
290 40 - 4k @ - 3
300 41 - 9 130 22 - 64 52 - 6
310 432 160 27 -9 < 55 - 7
320 44 - 6% 190 32 - 11% 58 - 8%
330 45 - 11 220 38 - 2 61 - 9%
340 47 - & 250 43 - 4 64 - 10%
BOOMS W/OFFSET TOP:

74 430 QFFSET | 17 4 OFFSET 22,22A,22C 4%° OFFSET 27 43° OFFSET
BOOM LENGTH |DIM. A @ 830 BOOM LENGTH |DIM. A@ 830 BOOM LENGTH [DIM. A @ 83° BOOM LENGTH | DIM.A @ 83°
(FT.) (FT.-IN.) (FT.) (FT.-IN.) (FT.) (FT.-1IN.) (FT.) (FT.-1IN.)
80 12 - 10% 60 9 - 8% 70 11 - 9% 80 12 - 9%

90 14 - 70 10 - 11 80 13 - 0% 90 14 -
100 15 - 3% 80 12 - 1% 90 4 - 3 100 15 - 2%
110 16 - 6 90 13 - 4 100 15 - Sk 110 16 - Sk
120 17 - 9 100 4 -7 110 16 - 120 17 - 8
130 18 - 11% 110 15 - 9% 120 17 - 11 130 18 - 10%
140 20 - 2 120 17 -0 130 19 - 1k 140 20 - 1
150 21 -5 130 18 - 2% 140 20 -~ 150 21 - 4
160 22 - 7% 140 19 -5 150 21 - 6 160 22 - 6%
170 23 - 10 150 20 - 8 160 22 - 9% 170 23 -9
180 25 - 0% 160 21 - 10% 170 24 - 0 180 264 - 11%
190 26 -~ 3% 170 23 -1 180 25 - 2% 190 26 — 2k
200 27 - 6 180 24 - 3% 190 26 -5 200 27 -5
210 28 - 8 190 25 ~ 6k ‘ 200 27 - 8 210 28 - 7%
220 29 - 11 200 26 - 9 210 28 - 10% 220 29 - 10
230 31 -2 210 27 - 11% 220 30 - 230 31 -1
— 220 29 -2 230 31 - 3% 240 32 - 3%
240 32 - 6% 250 33-6
250 33 -9 260 34 - 8%
260 34 - 11% 270 35 - 11%
280 37 -2
290 38 - 4%
300 39 - 7
310 40 - 10
320 42 - 0%
340 44 - 5%
(Cont'd.)
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BOOMS W/HAMMERHEAD TOP

9 9A 224 (5' TOP) 22,224
BOOM LENGTH | DIM. A @ 830 BOOM LENGTH |{DIM. A @ 83° BOOM LENGTH | DIM. A @ 83° BOOM LENGTH |DIM. A € 83°

(FT.) (FT.-IN.) (FT.) (FT.-IN.) (FT.) (FT.-IN.) (FT.) (FT.-IN.)
45 8 - &k 33 7-9 35 8 - 11k 70 11 -9
55 9 -7 38 8 -4 45 10 - 2 80 12 - 11k
65 10 - 10 43 8 - 11% 55 11 -5 90 14 -2
75 12 - 0k 48 9 -7 65 12 - 7% 100 15 - 4l
85 13 -3 53 10 - 2 75 13 - 10 110 16 - 7%
95 14 - 5% 63 11 -5 85 15 - 0% 120 17 - 10
105 15 - 8% 73 12 - 7% 95 16 - 3% 130 19 - 0%
115 16 - 11 83 13 - 10 105 17 - 6 140 20 - 3
125 18 - 1% 93 15 - 0% 115 18 - 8k 150 21 - 6
135 19 - & 103 16 - 3% 125 19 -~ 11 160 22 - 8%
145 20 - 7 113 17 -6 135 21 - 2 170 23 - 11
155 21 - 9% 123 18 - 8% 145 22 - 4k 180 25 - 1%
165 23 -0 133 19 - 11 155 23 - 7 190 26 - 4%
175 24 - 2% 143 21 -2 165 2% - 9% 200 27 - 7
185 25 - 5k 153 22 - 4% 175 26 - 0% 210 28 - 9%
195 26 - 8 163 23 -7 185 27 - 3 220 30 -0

173 24 - 9% 195 28 - 5% 230 31 - 3

183 26 - 0% 205 29 - 8 240 32 - 5k

193 27 -3 215 30 - 10% 250 33 - 8

203 28 - Sk 225 32 - 1

213 29 - 8 235 33 -4

A

CENTERLINE BOOM | *| CENTERLINE LOWER
HINGE PINS \ BOOM POINT SHAFT
DIMENSION A

FIGURE 5. DIMENSION A FROM TABLES

2-11-81 Fouo 828-5







MANITOWOC ENGINEERING CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

TELESCOPIC AIR CUSHIONED BOOM STOP
All Models

GENERAL

The telescopic air cushioned boom stop consists of a single
or double tube assembly on both sides of the boom, The
tubes are pin connected to the boom butt and to the A-frame,
the rotating bed, or the boom carrier. Each tube assembly
consists of an upper tube, a lower tube with an air cylinder,
and piping connected between the cylinders and the air
manifold of the crane.

The telescopic air cushioned boom stop is provided for the
following purposes:

* To stop the boom smoothly.

* To prevent the boom rigging from pulling the boom back
when traveling or setting loads.

* To assist in moving the boom forward when lowering the
boom from a high angle.

NOTE The telescopic air cushioned boom stop also provides
a physical stop which, in the event of an accident,
aids in protecting the operator and minimizing crane
damage by causing the boom to buckle at a point
above the operator’s cab.

Do not operate crane with tele-
scopic air cushioned boom stop

Telescopic air cushioned boom stop is notdesign

to stop boom. Be sure automatic boom stop is gpe
ating properly (see Automatic Boom Stop- Foli%

OPERATION (see Figure 1)
1. As the boom rises from horizontal, the upper tubes

telescope inside the lower tubes.

2. When the boom reaches an angle between 65° and 80°
(angle will vary from model to mode! as shown in Chart on
page 2), the upper tubes contact the extended piston rods
and start to compress the air trapped in the air cylinders by
the check valves.

3. As the boom continues to rise, the pressure of the trapped
air increases to exert greater resistance against the boom.
MAINTENANCE |

1. Weekly, check the air cylinders and piping for air leaks.

2. Quarterly, squirt a few drops of light engine oil into the
air cylinders.

3. Quarterly, apply a light coat of grease to the upper tubes.

DISASSEMBLY NOTES

Perform the following steps when disassembling the
telescopic air cushioned boom stop:

1. Lower the boom onto blocking at ground level.
2. STOP ENGINE and bleed the manifold air supply.

®Manitowoc 1991

G

Check valves trap air pressure in
boom stop cylinders. Loosen
check valves slightly to bleed trapped air; then
remove check valves.

3. Plug air lines and cylinder ports to prevent dirt and
moisture from entering as the piping is removed.

4. Reinstall the check valves with free-flow arrow pointing
toward cylinder ports.

Air Cushioning Starts when
Upper Tube Contacts
Cylinder Piston Rod

Ay
| Air Pressure from Manifold
Air Supply is Trapped in
Cylinder by Check Valve

L— Air Compresses as
Boom is Raised
L— Air is Fully Compressed when
Boom is Raised to Maximum Angle

Lower

1 Tub&s\

To Check Valves at
Bottom Tube Assemblies

{if equipped)

ﬁ________ Check__\E_

ci72

From Manifold
Air Supply

Figure 2 Typical Air Piping
(varies from model to modef)

{continued)

11-5-76 (Rev. 1-25-91)

TELESCOPIC AIR CUSHIONED BOOM STOP
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TELESCOPIC AIR CUSHIONED BOOM STOP CHART

Start of Physical Boom * Maximum Angle
Boom Cushioning Stop Angle Below Horizontal
Model Number Number (degrees) (degrees) (degrees)
2000T, 2900WC, SC70, Tandem Drums 10 x* 8 x*
2000T, 2900WC, SC70, Split Drums I - o i
M-50W 45, 45A 73 85 8
M-65W 46 74 85 9
M-80W 42 74 85 9
M-85W 47 74 85 7
4 74 85 10
3000W 16,18 74 85 *x
4 74 85 10
3900 6,89 74 . 85 10
12,15 71 82 10
9,9A 77 85 5
3900W 9-24, 9A-24 77 84 10
SC135 52 77 85 5
9, %A 74 85 10
3900T 9-24, 9A-24 68 80 10
3900T RINGER® 9A 75 86 5
3950D, 3950W 8,39 77 A 85 6
4000 13,17,20 78 \\ 88 10
SC150 8,52 76 /(N 85 *x
4000W Old Machines )
(assembly 43740 & 48139) 22 e N\ 85 **
9A N 85 10
4000W 13,17 N\ 88 10
22 86 10
22-24 N 80 10
4000W RINGER Old Machines .
(assembly 43775 & 48948) mzz 87 5
4000W RINGER 7,7A, 22 78 88 o
4100W 30 Ft Butt 22A 79 88 4
4700W 20 Ft Butt 22A 75 83 4
4100W Series-2 Stationary Tower 22A 72 81 35
) 7C, 27, 27A 75 86 5
4600 Series-3, RINGER Series-2 37 78 85 10
4600 Series-4 278B, 40 76 85 7
4600 Series-5 750 Ton
Front End Lift Atachment 65 69 85 **
) . . 76 83 10
4600 Series-4, RINGER Series-3 6585 & o i
6000 Series-2 66 64 86 6
36 Foot PLATFORM-RINGER 27A, 27AB 73 86 33
Including Transporter 28 73 86 20
38 67 83 24
60 Foot PLATFORM-RINGER 63 70 85 18
7000 64 73 86 20

* Use extreme care when lowering boom below horizontal.
Do notlower boom to point that butt contacts any structural
member of crane, that there are less than two full wraps
of wire rope on boom hoist drums, or that telescopic boom
stop tubes separate.

** Information not available at time this folio was published.
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SECTION 3 - Maintenance
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MANITOWOC ENGINEERING CO.

A Drvivion of The Monikewor Compony, tnc. Monidawoc, Wiscomin

Boom Hoist Drive Shaft (B2.7)

Orum Drive — Floaling On Shatht

itain Drive Shaft (B13.1)

Horiz. Ind Drum Shaft (B6.1)

\
e Vertical Travel
Shaft (E3.1)

Nee
st :
(e (Dd.1)

Swing Converter Drive (D4.1)

Vert. Ind. Swing Shaft (B4.2)

\\V (B19.1)
N\ \\/['

Ring Gzar (El.1)—\ -
~ . )Horizontal Travel Shaft
> (E4.1)

Crawler Drive Sprocket

NOTE: The numbers following the descriptions obave
are the Parts Monual page numbers.

MODEL 3900- 4000. 4000W VICON
With Ind. Boom Hoist and Ind. Swing J

POWER TRAIN






MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

PREVENTIVE MAINTENANCE CHECKLIST
3000 through 4100W

GENERAL

This folio contains a checklist of the inspections, main-
tenance, and service parts replacements required by
this machine and the recommended interval at which
each check should be made. Performing each check at
the recommended interval will help maintain the safety,
dependability, and productivity designed into this
machine.

NOTE Optional items that may not be on your crane are
indicated by this symbol (t).

Maintain engine(s), air compressor(s), and light
plant according to the manufacturers’ instructions.

MAINTENANCE INTERVALS

The letters intheright columns of the checklists corres-
pond to the following intervals.

Peform the checks at the hourly interval or the calendar
interval, whichever comes first.

A — Every 8 to 10 Hours or Daily

B — Every 40 to 50 Hours or Weekly
C — Every 200 Hours or Monthly

D — Every 1000 Hours or 3 Months
E — Every 2000 Hours or 6 Months

operating conditions, and should be used only as g
guide until adequate experience is obtained to estapiish
intervals which meet the operating conditions o
machine (frequency and duration of operatio aging

involved, dusty or corrosive atmosphere, o air
temperature, etc.).

Any change in the recommended intervals, either
increasing or decreasing, should be preceded with a
complete analysis of how the machine is performing.
Carefully study previous maintenance checklists and
service records before making any changes; an oil analy-
sis of each fluid used in the machine should be the major
factor used in determining oil-change intervals.

USING MAINTENANCE CHECKLIST

This checklist covers 200 hours of operation (approxi-
mately one month working one shift a day); therefore, a
new checklist must be started each time 200 hours of
operation or one month has been completed.

The above maintenance intervals are based on averag

D\/ Check each item in the ‘A’ interval columns every
8-10 hours of operation or daily.

M Check each item in the ‘B’ interval columns every
40-50 hours of operation or weekly. The ‘B’ interval
column also includes the ‘A’ checks.

D\/ Check eachiteminthe‘C’ interval column every 200

hours of operation or monthly. The ‘C’ interval
column also includes the ‘A’ and ‘B’ checks.

©®Manitowoc 1988

El\/ When a ‘D’ interval is reached {every 1000 hours of
operation or 3 months), check each item in the ‘D’
interval column only. The ‘D’ interval column also
includes the ‘A’, ‘B’, and 'C’ checks.

When an ‘E’ interval is reached (every 2000 hours of
operation or 6 months), check each item in the ‘E’
interval column only. The 'E’ interval column also
includes the ‘A’, 'B’, ‘C’, and ‘D’ checks.

The shaded boxes in any column indicate that the
items do not require service at the corresponding
interval.

@ If further service of any item is required, indicate so
inthe box nexttotheitem (forexample: ‘'S’ indicates
Service Required); furthermore, make a detailed
report of the type of service required (parts
replacement, adjustment, overhaul, etc.).

Serious or fatal injury can result if
safety precautions which follow are

n:

op-engine and wait until all moving parts are com-
= btely stopped before servicing machine.

—Attach CAUTION tag or “Out-of-Order” sign to engine
start controls in operator’s cab and at each engine to
warn personnel that machine is being serviced and
must not be started.

—Do not operate machine until all safety guards and
covers are securely reinstalled and all maintenance
equipment is removed.

Maintenance checks which require the engine(s) to be
run are identified with a bold dot (¢).

NOTE Completed maintenance checklists should be
kept on file at all times, and given to the new
owner if the machine is sold. Maintenance
checklists and repair receipts may be required
for warranty claims.

MAINTENANCE INSTRUCTIONS

Refer to the instructions in the Service Manual for spe-
cific maintenance and adjustment procedures. Refer to
the Lubrication Guide for lubrication intervalis, types of
fluids, and lube point locations.

Specific torque values for nuts, bolts, and screws are
provided in the Parts Manual for the machine.

This checklist can be reproduced locally, or additional
copies can be obtained through the Service Department
at the factory.

3-26-76 (Rev. 6-8-88)

3000-4100W PM CHECK LIST

(Continued)
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Manitowoc Engineering Co.

ENGINE HOUR METER READING: Checkers
Start of Checklist , ' INITIALS
End of Checkiist ‘ SCHEDULE |A]A{A|AlB|A[A]ATAIB|A]A] A|AIB]AJAJATAICIDIE

Grease all 4 hour and 8 hour lube points.

Check for damaged or missing sheet metal.

Clean and check all windows for cracks and breakage.

Clean all debris from floors, stairs, and catwalks.

Check that ali machinery guards are in place.

Check radiator coolant level.

Check fuel tank level.

Check engine air cleaner service indicators,

F| Check that all railings, catwalks, and non-skid material are in place.

Check crawler treads for cracks, missing keepers and pins, and proper
adjustment. '

Inspect roller path for damage and lubricate with gear oil.
Check ring gear and lubricate with open gear lubricant. . B '
Drain water from rotating bed sump and boom hoist housing.
Clean Cuno oil filter (1 or 2 places) by turning handle several times daily. .
Check for fluid leaks (oil, fuel, coolant). '
| _Fill all lubricators.
Check all oil levels (dipsticks, sight gauges, and level plugs):

Rotating bed sump.

Drum gear case.

A

Converter output housings. 8

Chain case. K\ \

Transmission case (VICON only). f I

Converter reservoir (at operating temperature). _\\( )

Hydraulic reservoir. (C O\

Power lowering reservoir (VICON only). ' O\ )

Power lowering retarder (Non-VICON). ’ N
"Power lowering'chain case. i P 2 | | - ’

— —+ — —+ —+ —+

Boom hoist housing (independent or standard). ' ‘ 111«
Planetary gear housing (hydraclic boom hoist only). 3
Check that the fire extinguisher on crane is fully charged.. L
Operator’s guide and capacity charts are in operator's cab.
eCheck gauges on engines and in operator’s cab for proper readings.

oCheck that machinery warning buzzer and light are operational (shouid come on
briefly when engine is started).

® Check all brakes for proper operation and adjustment (must hold load):
Each drum working.
Each drum parking.
Swing.
Boom hoist automatic.
Boom hoist auxiliary.
t Auxiliary drum.
t VICONB® tagline.

{Continued)
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Manitowoc Engineering Co.

[scHepuie {a|a]ala]s|a[a[a]a] 8] a[a]a] Al 8]a]a]a[a] c[D]E

oCheck all clutches for proper operation and adjustment (must not slip under load):

Each drum.

Interlock (39500 only).

Main drive.

Engine clutch (Non-VICON only).

Independent swing.

independent boom hoist.

— — — —p

Auxiliary drum.

eCheck steering clutches for proper operation.

eCheck all limiting devices (must stop load or boom when contacted):

Hoist load limit.

Bail limit.

Automatic boom stop (maximum angle).

Automatic boom stop (minimum angle).

eCheck miscellaneous conirols for proper operation:

Swing lock.

Travel locks.

Drum pawls.

e s

Slide pinion

Drum rotation indicators.

)

Main drive blowers.

#Check that automatic controls operate properly:

Automatic drum hoist brake system. Q\ \\\

et

Dead man control system. fJ

Check adjustment of detents in drum controls, main drive control, \6gepdndent
swing control and boom hoist control.

®Check oil flow indicator (1 or 2 places) for proper operation&\ \3

® Check air moisture ejectors and air dryers for proper op%@f{o .

®Check alcohol injector for proper operation. M

®Check all air controls and valves for proper operation antfor air leaks.

Check drum brake pedals for proper operation and that pedal latch holds pedal
in fully applied position.

Drain water from air system filters and moisture ejectors at shut-down.

OVisuaIIy check that oil is flowing from main drive shaft and, if equipped, independent
swing oil nozzelis.

(Continued)
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Manitowoc Engineering Co.

| scHEDULE | B[B| B|C|D|E

Grease all upper and lower 40 hour lube points.
Qil all upper and lower pins and linkages not equipped with grease fittings.
1| Clean converter orifice filters (Non-VICON only). '

1| Clean converter charge pump sediment bowl filters (Non-VICON only).
Check boom hoist housing oil level.

Check carbody gear case oil levels.

Lubricate wire ropes.

lnspe_ct wire rope for broken wires, excessive wear, and proper
spooling and reeving.

Inspect all sheaves, hooks, and other rigging for wear or damage.
Tighten fairlead anchor pins and sheave clamp bolts.

Check electrolyte level in batteries.

‘ Check battery connections and wires for corrosion.

" ' | Check that all boom and gantry pins, bolts and rigging are in place.
Inspect boom and gantry for cracked or damaged members.

: | Check rotating bed, carbody, and crawlers for cracks or damage.
Clean breathers on all cases and reservoirs.

Lubricate all open chains and check for unusuat wear.

Check that all air and hydraulic hoses are free of abrasions,
swelling and kinking.

7
N

‘ Clean and lubricate flexair valves. \ })
Check transmission, chain case, and interlji\g\%ﬁw{(if equipped) for.
' | cracked or broken links, broken rollers, and pryger tension. ] )
| Check that oil flows through oilers'and orifik&s at transmission and chain case.© . . | . x ‘
11| Clean converter orifice filters and:check positioner adjustment(VICON only). ‘

Check house rollers for wear or damage.
Check hook rollers for proper adjustment and tighten all mounting bolts. '
Tighten swing pinion capscrews. '
Inspect all V-belts for wear and proper tension (adjust or replace as required).
Check that all V-belt pulleys are tight on shafts.

Check that all lowerworks bolts and pins are in place and tight.

Check that all upperworks bolts and pins are in place and tight.

Service air system filters.

Tighten drum journal bolts.

(Continued)
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| scHebuLE [ple

Drain and refill oil in transmission and transmission heat exchanger
(VICON only).

Drain and refill power lowering chain case (VICON only).

Remove and clean transmission case oilers and orifices (VICON only).

Drain and refill oil in converter reservoir, converter housing and converter
heat exchanger (VICON only).

Clean converter filter, orifice filter, and suction screen (VICON only).

— e e e —e

Drain and refill oil in converter output housings (VICON only).

Clean and lubricate flexair valves.

Clean transmission oil filter (VICON only).

Replace diaphragms in air system relay, quick release and shuttle valves.

Inspect king pin bushing for excessive wear or damage.A\

Drain and refill oil in drum gear case (past production)y \\

Drain and refill oil in rotating bed sump; clean filte%&n“d\Q\uct\Q\}

screen, if equipped, (Folio 1027).

Remove and clean all gear case oil nozzels. \)/

Drain and refill oil in carbody gear cases. ((f\\

N

Clean steering clutch pans once a year—00 /)

Drain and refill coolant in radiator ang \eat exchangers and
replace water filters if engine is s equt /

Drain and refill hydraulic systems\.\

Clean suction screens and diffusatén Rydraulics reservoirs.

Replace hydraulic filters.

Tighten ring gear and king pin bolts.

Service air dryer.

Drain and refill boom hoist housing.

Check boom hoist bronze gear and worm shaft for proper wear.

Check that radiator fan is correct for season.

wy
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AIR SYSTEM PRESSURE SETTINGS

s

© 1998 Manitowoc Cranes, Inc.

Unloader Pilot Valve

Model’ Cut-In2 Cut-Out3 Safety Valve

psi (bar) psi (bar)

290 Hoist/Anchor Winch 90 (6.2) 02 (7.0

390-390E Hoist/Anchor Winch 125 (8.6) 137 (9.4)

560 Hoist/Anchor Winch 125(8.6) 137 (9.4)

Seacrane 70 90 (6.2) 102 (7.0)

Seacranes 100. 135, 150, and 200 125 (8.6) 137 (9.4)

2000 thru 2900W and 2900WC 90 (6.2) 102 (7.0)

3000 thru 4100W-S1. S2 125 (8.6) 137 (9.4)

4100W Transporter 125 (8.6) 137 (9.4)

4500 and 4600-S1, S2. $3 105 (7.2) 117 (8.1) 163 psi (11.4 bar)

4600-54. S5 120 (8.3) 1329.1) All Models

6000W Upperworks 120 (8.3)/\\ 132 (9.1)

6400 Upperworks 120 (8.%) \\ 132 (9.1)

e | ) | mos

36' and 60 Platform RINGERS W(D%(s.m 137 (9.4)

M-50W. 65W. 0W. 85W (( \\H% (1.2) 17 8.1

M-250. 2250 (N J 120/(8.3) 132(9.1)

888 \\) 120 (8.3) 132(9.1)

777T Camier V7 95(6.5) 125 (8.6) 150 psi (10.3 bar)

For models not identificd, contact Service Department at factory.
Cui-In is pressure at which air compressor starts compressing air.

Cut-Out is pressure at which air compressor stops compressing air.

Rev. 09-16-98

Folio 1308-1






WYD. CONT ROL VALVE

“ - \/J

~af o~

lk '
O
)
RESERVOIR -
ENCINE ONL
- PRESSURE _SWyrcH

/(.

SEALS AT 3SALL,

AIR CHLINOER

ReESHATR

AIR REGULATOR

SERL AT 100-110 £S./

SEE _NOIST CONVERTLR
CoONTRoL (EVER

e

| 48944

‘48060
‘|4334s

© JASS EMBLIE
USED ON

6 -
OlLl’l!Eo
AbOLD

DATE: &-2-67]MANITOWOC ENGINEERING CO.
L MANITOWOC WASCONGIN

SCHEMRTIC OF PIPING AND
\wriveg ForR Fute Rovse

[oRyTS
CK.cwt/

VICON POWER LORD [oWERWG
ELECTRICHLLY CONTROLLED)

MO0 = CHART No.
3% ™| s+30







MANITOWOC ENGINEERING CO.

A Division of The Mar dowen Compony, b . Wisconin
] SHUTTLE VALVE BOOM DOWN I
l@| QUICK RELEASE VALVE
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SCHEMATIC BOOM UP
FRONT CONV.
SELECTOR  outT [in
: 1 . 32|
M—il0 1

BOOM HOIST CONTROL
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BOOM HOIST @ .- - —
", 11} w'
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D . !
c ._____‘ 0
SOLENOID TYPE D
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BOOM
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MANITOWOC ENGINEERING CO.

A Division of The Monitowoc Company, I

6312-1

Montlowoc, Wisconsin

1@| QUICK RELEASE VALVE
T SHUTTLE VALVE

I3 AIR CYLINDER
MODELS
FUNCYION 3300, 3000W.
3000W & 3600 | 5ol
BOOM *|  DOWN UP
TRAVEL | FORWARD REVERSE SH,XéITNC%};Ill\{}SOL
SWING LEFT LEFT —
SWING RIGHT RIGHT
TRAVEL | REVERSE FORWARD
BOOM * up DOWN
NOTE: CONTROL VALVE AIR LINES PORTS 1& 2 ,
AS SHOWN FOR 3000W & 3600. REVERSE 32 A
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MANITOWOC ENGINEERING CO.

A Division of The Manitowex Compony, lac
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MANITOWOC ENGINEERING CO.
4 Bivivion of The montowox Compony, Inc ~ . Wisconsin
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GANTRY PINS - RETRACTED

GANTRY PINS - EXTENDED

MT. AUXILIARY COMPRESSOR AIR PRESS.
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BILL OF MATERIAL ACIBLIES
44  TWO SPEED TRANSMISSION CHARGING PRESS. ST DESCRIPTION B8 { werin [ %% [0
45  POWER LOWERING CHARGING PRESSURE
46 MANIFOLD - BRAKES
47  CONVERTER INTERLOCK 79  3RD DRUM PAWL (DR LUFFING PAWL) - RETRACTED
48  COUNTERWEIGHT PINS - EXTENDED (UPPER) [VIR RONT=DRE A R]
48A COUNTERWEIGHT PINS - RETRACTED (UPPER)
[M 488 COUNTERWEIGHT PINS - RETRACTED (LOWER) - T|79R  RINGER AUX. DRUM PAWL - RETRACTED
[N] 48C  COUNTERWEIGHT PINS - EXTENDED (LOWER) [@ 80  3RD DRUM PAWL (DR LUFFING PAWL) - EXTENDED msee |
49  GANTRY RAISING : ; 8r2087 TC 5
49A  GANTRY LOWER -19-
50  MAST CYLINDER EXTENDED U] B0OR RINGER AUX. DRUM PAWL - EXTENDED =38-91 CPC
SOA  MAST CYLINDER RETRACTED 81  BOOM HOIST SPOOLING INDICATOR IDIEIFIG] ADDED
51  SWING POWER 82  BOOM HOIST - MIN. BY - PASS ADDED
52  PARKING BRAKE SUPPLY 83A CONTAINER HANDLING - WIRE ROPE TENSION RTUPPER ADOED
53  RADIATOR TEMP. SENSOR 838 CONTAINER HANDLING - SWING RIGHT CONTROL MINADDED
54  EQUALIZER SENSOR 83C CONTAINER HANDLING - SWING LEFT CONTROL PIGJADDED: (OR
S5  BOOM ANGLE INDICATOR - SUPPLY 84  ROOF DRUM CHARGING PRESSURE ",{5‘353"”'-1
56  BOOM ANGLE INDICATOR - RETURN 85  VALVE EXHAUST TTWAS RIGHT
57  FRONT ENGINE CLUTCH - RETRACTED 86  GEARMATIC FORWARD F - FRONT R - ROOF WAS RIGHT
S8  FRONT ENGINE CLUTCH - EXTENDED 87  GEARMATIC REVERSE F - FRONT R - ROOF DRUM _PAWL -OUT
59  REAR ENGINE CLUTCH - RETRA TED 88A TOWER LATCH CYL. - RETRACTED VIHXIY|DELETED
B0  REAR ENGINE CLUTCH - EXT 86B TOWER LATCH CYL. - EXTENDED AR PAWL IN
61  REAR DRUM PAWL - RETRACIED 89  BACKHITCH - LOWER PINS (RETRACTED) A Agspﬁﬁﬁ“gﬁ
B2  REAR DRUM PAWL - EXTE @ 89A BACKHITCH - LOWER PINS (EXTENDED)
63  FRONT DRUM PAWL - D [D] 898 BACKHITCH - UPPER PINS (RETRACTED) Bic GQBD'?BUT D
64  FRONT DRUM PAWL -D D [E] 83C BACKHITCH - UPPER PINS (EXTENDED) ggA;lgégE'ﬂ?ﬁ'? E]
65  3RD DRUM CLUT DIBY] 83D MAST BACKHITCH - IN (MAXER)
66  3RD DRUM BR EJC] 83E MAST BACKHITCH - OUT (MAXER) oG K. BI
67  3RD DRUM PA&@: BRAKE 90  TRAVEL SPEED CONTROL - 4100WT 6338
B8  LEFT DRUM PARKING BRAKE 91A  HYD. WINCH (HAULBACK) =
69  SWING OR LEFT SWING CHARGING PRESSURE 91B  HYD. WINCH (PAYOUT) T0_*RETRACTED"
BYA RIGHT SWING CHARGING PRESSURE 92  HYD. PUMP CONTROL
70A TRAVEL - (SLIDE PINION) 93  PUMP CONTROL POWER
70B  SWING - (SLIDE PINION) 94  PUMP CONTROL OVERSPEED GOVERNOR
70C  NEUTRAL - (SLIDE PINION) 95  TRAVEL RINGER
70D NEUTRAL - (SLIDE PINION) 96  TRAVEL, SWING OR TRAVEL/SWING ALARM
70E  NEUTRAL - (SLIDE PINION) [G) 97 BOOM POSITIONING PUMP CONTROL Gl
71 SLIDE PINION LOCK [l 98  PILOT OPERATED DRUM BRAKE - SET
72 SECONDARY DRAG DRUM HOIST AUX. BRAKE 99  PILOT OPERATED DRUM BRAKE - RELEASE
73 POWER TRIP
74  BOOM OR MAST HOIST SLIDE PINION
75  DRUM INTERLOCK
76  TRAVEL LOCK (FROM BLOCK VALVE ON SLIDE
PINION TO TRAVEL LOCK CONTROL VALVES)
77  AUXILIARY FRONT DRUM CONTROL
78  LUBRICATION SYSTEM (AIR)
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ARBIIY) WELIQPLY) 0] ERLIMNY)
25N LEFT SWING {6000W) - BILL OF MATERIAL assiectes
POWER PLANT GROUP ggg 328’;' :8{37 ;‘EDP SYSTEM TEMP. PaTAL DESCRIPTION WATERTAL | oo 0
0 GROU 25S TRAVEL CHARGE PRESS. ALARM
IIE EM%RGENCY SHUTDOWN (GM ONLY) ggT ggss hg?gTTg?ZETEMP MISCELLANEOUS GROUP (CONT * )
L u 678 WIPER - UPPER - LOW SPEED
g 3 FUELL SOLENOID EQSV HYDRAULIC SYSTEM TEMPERATURE SWITCH 578 w}pgp - LOWER - HIGH SPEED
4 AIR STARTER TANK (4600 S-4) 25W ENGINE OIL LEVEL 67D WIPER - LOWER - LOW SPEED
5 ALTERNATOR OUTPUT 26 LOW AIR ALARM 67E WIPER - OVERMEAD - HIGH SPEED
SA  AMMETER - ALTERNATOR SIDE OF SHUNT 27 OPERATING INDICATOR (DRUM CONTROL) H67F WIPER - OVERHEAD - LOW SPEED
58 RELAY SUPPLY 28  SLIDE PINION INTERLOCK 72  TELESCOPIC BOOM SWITCH-BOOM TOP
5C OIL PRESSURE SHITCH SUPPLY 28N  SLIDE PINION NEUTRAL LIGHT M73 TELESCORPIC BOOM SWITCH-UPPER INSERT
50  ENGINE START - 28S SLIDE PINION SWING LIGHT N|74 TELESCOPIC BOOM SWITCH-LOWER INSERT
6 AMMETER - BATTERY SIDE OF SHUNT 28T SLIDE PINION TRAVEL LIGHT {175 AUX. A.C. POWER SUPPLY
7 STARTER SOLENOID 29 SWING LOCK INDICATOR LIGHT 95  TOWER PIN - IN
8 SWITCHED SIDE OF RELAY 94  MAGNET ALARM 96 TOWER PIN - OUT .
8A  SWITCHED SIDE OF PRESSURE SWITCH 98  HYD. FILTER BYPASS WARNING OR 97 SWING STOP 8E ADDED
88  HEATER - DEFROSTER - OTHER ACCESORIES BOOM HOIST HYD. FILTER BYPASS WARNING 99  [EVEL INDICATOR - CRANE ENG. OIL
8H  HOURMET ER 98A TRAVEL HYD. FILTER BYPASS WARNING 100 ANEMOMETER TEMP. ADDED
8D SWITCHED SIDE ENG. WATER TEMP. SWITCH TRAVEL 98B HYD. FILTER BYPASS CONTROL WARNING 100A ANEMOMETER 2785 108
8E  SWITCHED SIDE CHAIN LUBE INDICATOR HUT 98C HYD. FILTER BYPASS CHARGE WARNING 54 Pt
8F  SWITCHED SIDE HYD. CHARGE PRESS. SWITCH rpown 98D HYD. FILTER BYPASS RETURN WARNING ) 68,644.69.
8G  SWITCHED SIDE HYD. FILTER BY-PASS SWITCH | 2300 98E CONTROLLER ALARM Sate5e8 %
8J  SWITCHED SIDE HYD. FLUID LEVEL SWITCH 98F HYD. OIL LEVEL WARNING ADDED
gK ASILRJT?E;ER (4600 S ONLY) 98G SWING HYD. FILTER BYPASS WARNING OELETED
" )
20 ETHER START MISCELLANEQUS GROUP 12V ADDED
71 ALTERNATOR TO VOLTAGE SENDING RELAY (6400) 30 HYD. LOWERING ASSIST
31 DOME LIG
INSTRUMENT GROUP-GAUGES %3,\ :Eﬂgg : l;‘OW
10 ENGINE OIL PRESSURE 33 MACHINERY CAB LIGHTS
11 ENGINE WATER TEMPERATURE 34 PANEL LIGHT L ADDEDK
12  ENGINE OIL TEMPERATURE 35 DEAD MAN CQNTROL NoTiCE - '806 Cl
13 OIL TEMPERATURE - BOOM HOIST 36 CIRCULATING FAN - LOW ot st 4 e s
{(HYD. DRIVEN - 4100w, 4600 S-4) 37 CIRCULATING FAN - HI MANITOWOC ENGINIIRING CO. ADDED
(CONV. DRIVEN - 4600 S-3 38  COOLING FAN-DRUM BRA T SIDE o memier com 10-17-86 GLP
14 CONV.OIL PRESSURE 39  COOLING FAN-DRUM 10E Sl 4
@ (SWING & HOIST CONV. - 3000W THRU 4100W) 40  TELESCOPIC BOOM PRESSURE o dipifrtio
(HOIST CONV. FRONT - 4600 S-3 & S-4) 43  GANTRY RAISING 0BT T
IS CONV.OIL PRESSURE - REAR CONV. SWING (4600 S-3) 42  GANTRY RAISING 21 ADDED
-— 16  CONV.OIL PRESSURE 45  SIGNAL HORN i 48 ____(m.
(CONV. DRIVEN INDEP. BOOM HOIST - 4600 S-3) 46 CAB POSITION 4600 S-4 [
(FULL VICON POWER INDEP. BOOM HOIST - 4600 S-3) 47 MAGNET CONTROD 5605
17 CONV.QIL PRESSURE 48 AUTO-TROL
(CONV. DRIVEN POWER TAGLINE - 4600 S-3) 49  TWO-BLOCK LI
(HYD. DRIVEN POWER TAGLINE - 4600 S-4) 50 BOOM STOP-STDY& TOWER MAX. (SWITCH TO SOLENOID)
18 CONvV.OIL TEMPERATURE - (FRONT) HOIST 50A BOOM STOP - FUSE TO SWITCH (MAST STQP 4600) 10-6-87 RUL
19 CONV.OIL TEMPERATURE 508 B800M STOP ADJ. (TOWER)
(REAR - 4600 S-3., 4100W SWING) 50C BOOM STOP ADJ. (TOWER) ZE%Q%%Q'ﬁpg—
(LEFT SWING CONV. - 4600 S-4) 50D BOOM STQP MINIMUM (SWITCH TQ SOLENQID) 1 ADDED
I9A  SWING OIL TEMPERATURE - HYD, DRIVEN 50E BRAKE RELEASE SOLENOIO (SPUR GEAR BOOM HOIST) (M4 0OW) ~35-38 3
538 ESE\L/EE ASCI;L TEMPERATURE - HYD. DRIVEN S0F gi‘%KELREL%ASE SOLENQID (SPUR GEAR BOOM HOIST) (M4 100W) 87" ADDED
] ~T7-91 CPC
21 CHAIN LUBE OIL PRESSURE 52BH DRUM ROTATION INDICATOR BOOM HOIST 1 ADDED
22 GEAR LUBE OIL PRESSURE 52F  DRUM ROTATION INDICATOR FRONT DRUM N\ AGOED
23 CONvV. OIL TEMP. - POWER TAG 52 ORUM RQTATION INDICATOR LEFT DRUM
24 TACHOMETER 52R DRUM ROTATION INDICATOR REAR OR RIGHT REAR DRUM
41 CONV.OIL TEMPERATURE 52RM DRUM ROTATION INDICATOR ROOF DRUM
(RIGHT SWING CONV. 4600 S-4) 53  HYD. TANK SYSTEM PRESSURE SHUT OFF
42 OIL TEMPERATURE (HYD. TRAVEL 4600 S-4) 54 BAOOM HOIST HYD. LOCK (6000W)
(HYD. OIL RESERVOIR 36’'P.R.) 55 MAST CYLINDER
30 RETARDER TEMPERATURE GAUGE 56 COUNTERWEIGHT PINS
57A HIGH SPEED - TWO SPEED TRANSMISSION (6000W)
578 LOW SPEED - TWO SPEED TRANSMISSION (6000W)
ALARM SYSTEMS GROUP 284 FROM ATR CONDITIONER TO COMPRESSOR CLUTCH A0 THs UMBERING INDEX IS FOR
A HIS MASTER NUM N X
Al Al|58B AIR CONDITIONER CONDENSER ALL M WITH THE EXCEE~TON OF
25  SONALERT ALARM 59 BOOM ANGLE INDICATOR THE M?%E%ﬁgs o
25A BOOM HOIST CONVERTER TEMP. 60 BACKHITCH PINS - ENGA .
258 FRONT ENGINE QIL PRESSURE 60A BACKHITCH PINS - DISENGAGED
25C REAR ENGINE OIL PRESSURE 60B BACKHITCH FULLY EXTENDED
B 250 SINGLE OR FRONT ENGINE WATER TEMP. OR 61  FUEL TRANSFER PUMP
ENGINE OIL TEMPERATURE 62A BAIL LIMIT - FRONT DRUM
25€ REAR ENGINE WATER TEMP. 628 BAIL LIMIT - REAR DRUM
25F FRONT CONVERTER QIL TEMP. 62C BAIL LIMIT - LEFT_DRUM
256 REAR CONVERTER OIL TEMP OR LOWER CONVERTER 620 BAIL LIMIT - RIGHT DRUM -
OIL TEMP. (4600 S-4 Y) 63 OIL COOLER FAN SUPERSEDES DWG. 5605 OF 1-19-82 12-2-83
25H GEAR LUBE TELEFLO INDICATOR 64  SWING LOCK - ENGAGED — i
OR GEAR LUBE PRESSURE SWITCH 64A SWING LOCK - DISENGAGED [NSKE JmANTOWOC ENGINEERNG CO| WIRING IDEN. -7 ICATION
25J CHAIN LUBE TELEFLO INDICATOR 65 SWING PARKING BRAKE = JCS WOCTONE . VISCOEDN ELECTRICA_ SYSTEM S
25K TAGLINE CONVERTER TEMP. 66  BOOM HOIST PAWL —
251 UPPER CONVERTER OIL TEMP. (4600 S-4 ONLY) 66A BOOM DOWN SOLENOID o DS [emALL - SEE /T E]'2 OR 2+ 0L
25M  RIGHT SWING [6000W) 67A WIPER - UPPER - HIGH SPEED = CWH MASTER NUMBE= <G INDEX| 5605
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LIMIT SWITCHES

HELD OPEN

HELD CLOSED

Y

NORMALLY CLOSED

%Q NORMALLY OPEN
VACUUM AND PRESSURE
SWITCHES

OEO’ NORMALLY CLOSED
OFO NORMALLY OPEN
TEMPERATURE SWITCHES
o\é\o NORMALLY OPEN

NORMALLY CLOSED

FLOW SWITCHES
O\po
TOGGLE OR ROCKER SWITCHES

Cf///// 2 POSI

O
O———— 3 POSITION
@)

NORMALLY OPEN

NORMALLY CLOSED

PUSH BUTTON SWITCHES

;

O

O NORMALLY OPEN
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)

SELECTOR SWITCHES MISCELLANEOUS CONT .

'] HOUR METER
o) 0 2 POSITION
g o CIRCUIT
ARROW INDICATES BREAKER
SELECTOR POSITION AL ARM
< 3 POSITION
, | LIGHT (DOME .
I FLOOD .SPOT)
o . o
INDICATOR
INDICATES CONTACT BEING LIGHT. LETTER

ACTIVATED WHEN SWITCH 1S
TURNED TO CORRESPONDING
POSITON

DENOTES COLOR

QU @

FUSE (AMP.
INDICATED)
ROTARY SWITCHES
O/,O HORN
O ARROW INDICATES
o ENERGIZED POSITION
GAUGES
CONTACTS
NORMALQ€K§§EN COILS AND RESISTORS
‘ CLOSED Br— D100E
—AWMWMW— RESISTOR
OR SHUNT
“"SCEL — AW~ SENDING UNIT
D.C. MOTOR
CONNECTED (FAN.WIPER
- CONDUCTORS ETC.)
—|— NOT CONNECTED |®| PUMP CONTROL
CONDUCTORS MOTOR
—{li GROUND ~<i:)— ALTERNATOR
—Ji|— BATTERY HYD. SOLENOID
" PIN NUMBER
T COMNECTOR NUMBER AIR SOLENOID
1-01
—< €— PIN CONNECTOR ~<:::}_ RELAY

SCHEMATICS ARE DRAWN IN "_ADDER” FORMAT. LEFT SIDE
REPRESENTS POWER LEAD AND RIGHT SIDE REPRESENTS
GROUND LEAD. COMPONENTS ARE SHOWN CONNECTED ACROSS
TWO LEADS. RELAYS AND SWITCHES ARE SHOWN I[N
DEACTIVATED OR REST POSITION. CONTACTS OF RELAYS
ARE DESIGNATED SAME AS CORRESPONDING COIL.

MODEL ALL SUPERSEDES 5609 OF 6-8-77
MANITOWOC ENGINEERING ASSEMBLIES
COMPANY USED ON
ELECTRIC SCHEMATIC SYMBOLS CHART [SHT

REVISION DATE DR. CK. | APP. NO. NO.
6-39-89 RBK | JS JS 5609 1







MANITOWOC EN

A division of The Manitowoc Companry, Inc.

GINEERING CO.

Manitowoc, Wisconsin 54220

LEXAN WINDOWS

ALL MODELS

DESCRIPTION

Lexan windows are an exceptionally wesather

" resistant glazing material guaranteed
against breakage, that combines high im-
pact resistance with lasting clarity.

GENERAL INFORMATION

The lexan window is a coated plastic, de-
signed to resist marring under normal
operating and cleaning procedures. The
following guidelines for cleaning lexan
windows should be closely adhered to.

MATNTENANCE

A. DETERGENTS

1. The use of chemically compsatible
cleaners is important to maintaining

lexan windows performance properties.
Below is a suggested list of appr
detergents: Qgizii
X
FANTASTIC ;
WINDEX

TOP JOB

MR. CLEAN

FORMULA 409

NELECO "LEXsSoL"

OAKITE TLoO

FINE ORGANICS FO #L479
HOLLINGSHEAD BUTYL CLEANER A2752

Organic solvents may sometimes be used
for removing water/detergent insoluble
deposits or stains. Where such sol-
vents are used, avoid stresking by
using a final wash and rinse with a
water system. Two categories of or-
ganic cleaning solvents are recommend-
ed:

a. Aliphatic Hydro Carbon;
KEROSENE
VARSOL
PETROLEUM SPIRITS
VM & P GRADE NAPTHA
STODDARD SOLVENT

b. Alcohol Solvents;
METHANOL
ISOPROPYL ALCOHOL
DENATURED ETHYL ALCOHOL

CAUTION :

LEXAN WINDOWS ARE GENERALLY RESISTANT TO
CHEMICAL AND SOLVENT ATTACK. SOME SOL-
VENTS WHICH MAY ATTACK LEXAN WINDOWS IN-
CLUDE KETONES (ACETONE AND METHYL-ETHYL-
KETONE), AND AROMATICS (BENZENE, TOULENE,
ANDXYLENE). THESE SOLVENT TYPES SHOULD
NOT BE USED ON LEXAN WINDOWS.

B. WASHING PROCEDURES

1

O

O

UTOMATIC WASHING SYSTEM:

oroughly pre-rinse all windows with
wvater to remove gritty substances.
Cool water is preferred.

b. A high pressure spraying of Lexan
vwindows will reduce the chances of
ebrasive dirt particles marring the
windows during the brush cycle.

Upon entering the brush c¢ycle, make
certain the proper amount of deter-
gent flows to add lubricity and keep
the brush fibers clean and free of
dirt particles,

CAUTION :

FAILURE TO USE SUFFICIENT DETERGENT IN-
CREASES THE POSSIBILITY OF MARRING THE WIN-
DOW SURFACE.

d. Windows should be thoroughly rinsed
with clear water immediately fol-
lowing the detergent cycle to avoid
streaking. :

DO NOT PERMIT DETERGENT TO DRY ON WINDOWS
OR COATING MAY BE DAMAGED.

QUAKER SOLVENT #2L-598LXX

12-13-77

LEXAN WINDOWS

Fouo 919-1




Manitowoc Engineering Co.

2. MANUAL WASHING;

a. The same general procedures and pre-

cautions should be employed in man-
ual cleaning of the windows. Avoid
the use of cleaning implements that
may gouge the windows. :

CAUTION :

NEVER SCRAPE LEXAN WINDOWS WITH RAZOR
BLADES OR OTHER SHARP OBJECTS.

3. REMOVAL OF STAINS: v

NOTE:

This procedure is for limited use only.
Do Not use this procedure in place of nor-
mal washing procedures.

a. In some cases, removal -of highly

resistant stains or deposits such as
paints, marking pens, etc., from
Lexan Windows will require the fol-
lowing precedure:

1) Apply "butyl cellosolve" (Availsble

2

)
/

from paint supply houses) to the
stained area.

Allow 10 to 30 minutes to soak in
and soften the deposit.

3) Wash off with an alcohol solvent and

NOTE:

finally rinse with water. Use clean
rags or non-abrasive shop towels for
all stain removal procedures.

For installation instructions refer to the
shop manual.

Fouo 919-2
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QUICK RELEASE VALVE
SERVICE INFORMATION

Table of
Contents General. ... 1
Adjustment..........ccocii 1
Maintenance ............cccoco i 1
Operation.........ocvviiiiic 2
General The quick release valve shortens the time required to vent air pressure from a
cylinder or other pneumatic device. This is made possible by exhausting the air
pressure directly to atmosphere at the quick release valve instead of back through
the control valve.
Quick Release Valve
Adjustment The quick release valve does not require adjustment.
Maintenance By removing the screws and washers, the cover can be removed for easy

replacement of the diaphragm without disturbing the piping connections.

When complete disassembly is required, wash all metal parts with nonflammable
solvent. Wash all rubber parts with soap and water. Rinse all parts thoroughly and
blow dry with a low-pressure air jet. Replace the diaphragm and the gasket if
damaged or worn. Reassemble the valve and check for leaks during operation. No
lubrication is required.

© 1996 Manitowoc Engineering Co.
Rev. 06-14-96 Folio 441-1




QUICK RELEASE VALVE

Operation The quick release valve has 3 ports as shown in the illustrations. Air pressure
entering the IN port forces the diaphragm to seal the EXHAUST port and open a
direct passage between the IN and OUT (cylinder) ports.

When air pressure at the IN port is reduced and pressure is slightly greater at the
OUT port, the diaphragm is forced against the IN port. With the IN port sealed off,
a direct passage is opened between the OUT and EXHAUST ports, allowing the
operated device to vent quickly.

§113

Exhaust Body Exhaust Body

Valve Closed & Valve Open

Folio 441-2



adjustments

instructions

MANITOWOC ENGINEERING CO.

A Division of The Manitowoc Company, Inc.

Manitowoc, Wisconsin

2-HA-1 PILOTAIR®VALVE

MANITOWOC NO. 714418 ___ MANITOWOC NO. 714493
SERYICE INFORMATION

Exterior View

MAINTENANCE

Periodically dismantle the valve for cleapisg)
inspection and lubrication. Wash all metal parts
with kerosene or a solvent with like character-
istics. Wash all rubber parts with soap and water.
Dty all parts with a low pressure air jet.

Examine the inlet valve (7) and rubber pack-
ing rings (9), (13), (15) and replace if cracked
or worn,

During re-assembly, lubricate all friction
sufaces, including packing rings, with a low
temperature grease such as MIL-L-4343A ot
LUBRIPLATE.

ADJUSTMENT

The detent force on the detent cam (22) can
be adjusted by the set screw (28). Tusn the screw
down to increase detent force. Turn the screw out
to decrease force.

1

8

78

=

~ o

TQRERUER Q¢

\

\
\
\
\
\

O |

PExploded View

FOLIO 445.1
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adjustments . . . . . . instructions
MANITOWOC ENGINEERING CO.

A Division of The Manitowoc Company,.inc.

2-HA-2 PILOTAIR®°VALVE
MANITOWOC NO. 714494 MANITOWOC NO. 714495
SERVICE INFORMATION

Manitowoc, Wisconsin

water, Dry all parts with a low pressure air jet.
Examine check valve 23, rubber packing rings
17, 19 and 24. Replace all parts that are cracked
or worn,
Duting re-assembly, lubricate all friction sur-
faces, including packing rings, with a wide tem-
perature range grease.

ADJUSTMENT

The 2-HA-2 type PILOTAIR Valve does not re-.
quire adjustment.

The detent force on the detent cam (22) can

Exterior View be\\adjusted by the set screw (28). Tum the screw

owal to increase detent force. Turn the screw out
decrease force.

MANITOWOC NO. 714494 @ >

2-HA-2 MODEL (P54426-0312)
A spring opposed detent cam” holds the dle
in its center (upright) and two extreme Aravel

positions when the handle is released. See Fig. 1.

MANITOWOC NO. 714495

5
2-HA-2Z MODEL (P54425-0310) Z 2
Same as 2-HA-2 model except that the handle 2 57 :
is spring returned to the center position from all ‘y Q, '
other positions when released. See Fig. 1. N %‘Q‘/‘:

Aé
SN

®

SO\

@ ®-<xo-0- 000
€

\

<«

MAINTENANCE

Periodically dismantle the valve for cleaning,
inspection and lubrication. Wash all metal parts
with a suitable solvent such as Stoddard’s Solvent
or kerosene. Wash all rubber parts with soap and Exploded View

FOLIO 451-1
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: MANITOWOC ENGINEERING CO.

A division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

@ »" PILOTAIR® VALVE SLoCK TYPE

MANITOWOC NO. 714417 714423 714496

install the valve operator.. If the PILOTAIR Valve
is not to be returned to service at once, place the

complete device i oisture proof bag for return
SERVICE INFORMATION to storage. e in a moi g

ADJUSTMENT

1 The Block Type ‘A’ PILOTAIR Valve does
— not require any adjustment.

L2222

i
) ,
(&( ETE‘_" % 8 /k

_*’hhll N 9 Q©
o il fof/}: : ﬁj@ D

ASSEMBLY VIEW %

MAINTENANCE

e S

Il

G

A complete ‘A’ PILOTAIR Valve should be
kept in stock at all times for each four valves in
service. Schedule the maintenance periods so that
complete units can be rotated. The replaced unit
can then be setviced without causing production
delays.

Dismantle the complete valve. The valve core
is easily disassembled after retaining ring (2) has
been removed. Clean all parts with a non-flam-
mable solvent and wash all rubber parts with soap
and water. Rinse the parts well and dry with a
low pressure air jet.

Examine all parts for wear noting particularly
the condition of the %0’ rings and inlet valve.
The worn parts or those that may permit excess
leakage before the next maintenance period should

be replaced.
. Lubricate all metal to metal surfaces with a
thin film of No. 107 Lubriplate and all rubber parts

with Cosmolube grease. Equivalent lubricants to
those recommended can be used.

Reassemble the valve core in the body in the
order as shown by the exploded view and then

FOLIO 452-1







SHUTTLE VALVE
SERVICE INFORMATION

8117
In

.

2 / q—,E 4 Diaphragm

~— - Hamp Out

<

A\

General

Operation

Adjustment

Maintenance

© 1996 Manitowoc Engineering Co.

The shuttle valve automatica, @the higher pressure from one or the other of
two controlling devices and@s e flow of air to a common outlet. The valve
serves to connect two s ines to a common line without destroying the
segregation.

The shuttle valve ha%ﬁs as shown in the illustration. When a pressure
differential of 1 psi or more exists between either IN port, the higher pressure
forces the diaphragm to seal the opposite port of the valve and air flows out the
common OUT port. The low pressure IN port is sealed from both the OUT port
and the opposite side IN port.

The shuttle valve does not require adjustment.

By removing screws (1) and washers (2), body (3) can be removed for easy
replacement of diaphragm (4) without disturbing piping connections.

When complete disassembly is required, wash all metal parts with a nonflammable
solvent. Wash all rubber parts with soap and water. Rinse thoroughly and blow dry
with a low-pressure air jet. Replace diaphragm (4) and gasket (5) if damaged or
worn. Reassemble the valve and check for leaks during operation. No lubricant is
required.

Rev. 06-14-96
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AIR SYSTEM DEICER Mﬁc

SERVICE INFORMATION

Table of
Contents

Operation
(Figure 1)

© 1996 Manitowoc Engineering Co.
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The deicer meters deicant into the air line only when there is a flow of air through
the deicer. Air flowing through the deicer passes around flow sensor (10) to the
downstream system. Inlet pressure is admitted to the reservoir through check
(charge) valve (11). When air is flowing, a small pressure drop occurs across the
flow sensor. The outlet (lower) pressure is sensed in sight feed dome (6a) through
nozzle passage (A). This establishes a pressure drop across metering orifice (B)
and, as a result, deicant at inlet pressure flows upward through siphon tube (12)
into the sight feed dome where it drips into the nozzle passage and then into the
deicer throat. Adjusting knob (6) trols the deicant drip rate. The deicant drops
are atomized by the high veloci flowing past the flow sensor and are carried
downstream. Check ball (13 back flow of deicant into the reservoir

during periods of no flow

Flow sensor (10), in efl @CUOHS as a variable restrictor in the throat of the
deicer to produce a Aoy drop of up to 5 psi (0.3 bar) that is proportional to the
rate of air flow thrgugiithe/ deicer. These variations in outlet pressure, sensed in the
sight-feed dome,%e a like variation in the pressure drop across the metering
orifice as a functiow’of air flow. Thus, for a given drip rate setting at some average

air flow, a lower air flow will cause a proportionally higher drip rate.

Charge valve (11) controls the rate of reservoir pressurization and allows rapid de
pressurization for refilling without shutting off the air pressure. When the deicant
plug is loosened, a bleed orifice is exposed which immediately reduces the
reservoir pressure. This pressure drop causes the charge valve to close and restri
air flow into the reservoir to eliminate blow-back when adding deicant. When the
fill plug is replaced, the reservoir re-pressurizes through the charge valve at a
nominal rate. The charge valve opens fully when inlet pressure is reached.

Rev. 06-14-96
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AIR SYSTEM DEICER

Adjusting
(Figure 1)

FIGURE 1

Turn adjusting kn %UNTERCLOCKWISE to INCREASE the drip rate
or CLOCKWISE t CREASE the drip rate (1 to 3 drops per minute is
usually sufficient). Drip rate adjustments should only be made under a steady
flow condition. Once established, the deicer will automatically adjust the drip
rate proportionally to variations in the air flow. Push green lockring downward
to lock setting after final adjustment. To release, pull lockring upward.

Folio 525-2



AIR SYSTEM DEICER

Maintenance
(Figure 2)

To service the deicer, shut off the air pressure. Deicer may be disassembled
without removal from air line.

If deicer has transparent reservoir, remove guard (15) by rotating guard arounc
body (1) to 'wind out' retaining spring (14) through cutout in guard. Slide guard
off body.

Unscrew and remove reservoir (2). Remove O-ring (3), fill plug (4) and
O-rings, (7 and 8) or seal (9), charge valve (11), if used, siphon tube assembly
(12) and check ball (13).

Flow sensor (10) should not be removed unless obviously damaged. If removal
is necessary, insert needle nose pliers into inlet port in body (1) and grasp poin
of flow sensor. Turn sensor approximately 1/4-turn either direction and push
out through outlet port of body.

Clean transparent reservoir using clear, warm water only. Clean other pars
using soap and water. Dry parts and blow out internal passages using clean, dr
compressed air. Inspect each part carefully. Replace any parts which are
damaged.

At reassembly, make sure to reinstall flow sensor (10), if removed, with point
in direction opposite to flow u%&on body (1). Apply a wipe coat of Dow

Corning 44M grease (or egutvalgnt) to O-ring (3). Torque dome assembly (6)
and charge valve (11), if ysethto30 — 35 in-lb (3.4 — 4.4 Nem). Tighten siphon
tube (12) until snug ,,.‘@- reservoir (2) by hand until arrowhead on
reservoir is in line wit 3}« e right of arrowhead on body. Slide guard (15)
atng spring bead in guard with groove in body. Start
0 groove through cutout in guard. Rotate guard around

Folio 525-3



AIR SYSTEM DEICER

S116

6
__4Fill Plug
;

FIGURE 2

Filling Fill reservoir with a good quality deicant to level indicated by maximum fill
line. Do not overfill.

Folio 525-4



UNLOADER PILOT VALVE MAINTENANCE

General

Adjustment

Maintenance

© 1996 Manitowoc Engineering Co.

The unloader pilot valve (see back page) automatically controls air system
pressure by controlling when the compressor starts and stops compressing air.

Air pressure from the air tank acts against unloader valve (8) during operation.

As air system pressure increases, unloader valve (8) moves up against the
resistance of unloader spring (6). When air pressure reaches the “cut-out” setting,
the unloader valve seats against unloader cap (4). This action closes the exhaust
port in adjusting screw (2) and opens a flow path from the air tank to the
compressor unloading mechanism. The air compressor then stops compressing air.

When air system pressure decreases to the “cut-in” setting, unloader spring (6)
forces unloader valve (8) down, seating it against unloader body (7). This action
closes the flow path from the air tank and opens the exhaust port in adjusting screw
(2). The air at the compressor unloading mechanism then exhausts and the
compressor starts compressing air.

The unloader pilot valve has a 12psi (\&3 bar) range between the “cut-out” and
“cut-in” pressures. The range ind can be changed only slightly by
removing or installing shi REMOVE one shim to INCREASE the range or
ADD one shim to DECRE e range.

To adjust the “cut-o , loosen lock nut (3) and turn adjusting screw (2) IN
to INCREASE the p bx e’or OUT to DECREASE the pressure. Hold the
adjusting screw and|sgcurely tighten the lock nut.

If the unloader pilot valve sticks or flutters, take it apart and clean it thoroughly in
non-flammable solvent. Be sure to clean filter (10) by removing it and washing it
thoroughly in non-flammable solvent. Be sure to reinstall the filter, as it is
important that no foreign matter enters the valve chamber.

In case of unsatisfactory operation, perform the following services:

1. Check the compressor unloading mechanism for damage (see Air Compressor
manual).

2. Disconnect the air line from the air tank at the unloader pilot valve; blow out
all oil, sludge, scale, etc.

3. Disassemble the entire unloader pilot valve. Wash all parts in non-flammable
solvent, and reassemble.

4. In case of major repair work, it is recommended that the unloader pilot valve
be returned to the Gardner-Denver factory in Quincy, Illinois, due to the special
tools and testing equipment required to lap and align the seating surfaces.

Rev. 06-10-96

Folio 574-1



UNLOADER PILOT VALVE MAINTENANCE

Typical Mounting Near
Air Tanks or Compressor

Unloader
Pilot Valve

P296

To Air 5
Compressor!

L
s100 A+

From
Air Tank

Item Description

1 Unloader Outlet Connection

Adjusting Screw

Lock Nut

Unloader Cap
Unloader Cap Shim

Unloader Spring

Unloader Body

Unloader Valve
Valve Ball

Ol oo Q|| L | W[ N

—_
o

Filter
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, inc. Manitowoc, Wisconsin 54220

FLEXAIR VALVES
Maintenance and Adjustment

GENERAL
Flexair valves are primarily used to control the travel, 6. Reassemble the partsinreverse order of disassembly.
swing, boom hoist, and drum functions of the crane. 7. Adjust the detent after assembly.

MAINTENANCE (see Figure 1)
Daily at Start of Shift
Check the detent of each valve for proper adjustment.

Detent for drum clutch control valves
must be tight enough to prevent
lever from vibrating out of detent. if lever vibrates out of
detent, lever will return to off allowing clutch to release,
and locad may drop.

Every 500 Hours @

. . . as — i
1. Turn the detent adjusting collar counterclockwise to gg?;'nempénﬁ?ss

remove all spring force from the detent spring. ™
2. Remove the retaining ring and the handle pin.

%)

e
A N N N I "L

3. Remove the handle, the detent spring, the latch cover, Handle

and the detent latch. /k
4. Be careful not to lose the detent tatch pin from the @

Detent Adjusting Collar

/

Detent Spring

bottom hole in the handle lever.
5. Remove the cover screws and remove the housin

cover. 3 B

(o= .
6. Thoroughly clean all parts in solvent and dryX\P = Detent Latch Pin
particular attention to the hole and slots inside th Lube Every 500
cover; to the slots, the hole, and the grooved und and 1000 Hours " Detent Latch
of the detent latch; to the edges of the handle guide Ry / A
insert; and to the detent lugs on the housing cover. \__Handle Guide Insert
7. Replace worn parts. Pay particular attention to the Handle N \/Latch Cover
fugs onthe housing cover andto the groove in the detent Lgivr?r

\ Handle Lever

latch (see Figure 2).

N

8. Lubricate the areas that were cleaned in step 6 with Hansdr‘]efLever Z/ . MY ___Setscrew (2 or 3)
recommended lubricant. aft =
) - H Q\Jam Nut
9. Reassemble the partsinreverse order of disassembly. Handle Shaft
Bearin Y
10. Adjust the detent after assembly. 9 Q\\ Housing Cover
N ; ; . Cover /

NOTE Following is the list of recommended lubricants: Screw  Lube Every bressure Adjusting
Sun Oil Company C-8-91-1, 1000 Hours Cap
Sunaplex 780, )
Texaco Marfax-0, or ———Valve Housing
equivalent grease.

a g O O

Every 1000 Hours
1. Perform 500 hour steps 1 through 7.

2. Thenremovethe handle lever pin andslidethe handie
lever out of the bearing.

3. Thoroughly clean the shaft and the contact ends of t O [ O J
the setscrews in the handle lever. Also clean the handle
shaft bearing and the top of each pressure adjusting
cap.

A316

4. Replace worn parts Figure 1 Flexair Valve

5. Lubricate the areas that were cleaned in step 3 above
and in 500 hour step 6 with recommended lubricant.

©Manitowoc 1985 (Continued)
4-25-78 (Rev. 7-23-85}) FLEXAIR VALVES FOLIO 905-1




ADJUSTMENTS
Detent

NOTE The following detent adjustment applies primar-
ily to the Flexair valves used for drum clutch
controls; however, this adjustment can be made
to any Flexair valve used on the crane.

The detent force may be varied as desired, but excessive

force should be avoided to keep wear on the detent lugs

and latch to a minimum.

Turn ClockWise
to Tighten Detent

Turn the detent adjusting collar (Figure 3) either

CLOCKWISE to INCREASE the detent force or COUN-
TERCLOCKWISE to DECREASE the detent force.

The minimum recommended force to move the lever out
of the detent is 5 pounds as shown in Figure 3.

Handle Free Play

As the setscrews in the handle lever and the pressure
adjusting caps wear, the resulting free play in handle
travel may prevent the valve from delivering full air
pressure.

If this happens, disassemble the unit (500 hour mainte-
nance steps 1 through 5) and proceed as follows:

1. Hold the handle lever vertical with relation to the valve
housing.

2. Turn the setscrews (2 or 3 provided) down until there
is 0.001-0.003 inch clearance between each setscrew
and pressure adjusting cap.

3. Tighten the jam nut on each setscrew against the
handle lever to hold the adjustment.

IMPORTANT Do not turn setscrews down to point tf
pressure adjusting caps are pushed down; otherwis
control valve will leak air into control system when hah-
dle is in OFF position.

Figure 3 Detent Adjustment

inimu Fo
. 5 Pounds to Move
Out of Deet

oove in Detent Latch

Figure 2 Detent Latch and Cover

FOLIO 905-2



MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

AIR SYSTEM MOISTURE EJECTOR

Petcock
for Draining
Alr System

Air Line from Air
Governor Unloader Tank

Figure 1 Moisture Ejector

GENERAL

An “Expello” moisture ejector (Figure 1) is fastene
the bottom of each air tank for the purpose of autpoma
cally expelling the moisture which settles at the R
of the air tanks.

To prevent the moisture from freezing, the moisture
ejector has a heater which is controlled by its own
thermostat.

Two types of Expello moisture ejectors have been used.
The old type, now obsolete, had an external electrical
ground wire. The new type has an internal ground.

OPERATIONAL CHECKS

Make the following checks after the engine is started at
the beginning of each shift:

1. There must be no air leaks in the line to the moisture
ejector or at any point on the ejector.

2. The moisture ejector should expell each time the
compressor cuts-in (atsystem low-air setting) and again
each time the compressor cuts-out (at system high-air
setting). If not, check that the control handie is in the
automatic position; otherwise, disassemble and clean
the moisture ejector and replace defective parts (see
drawing 0-469 in Parts Manual).

3. When the outside temperature is 37°F or less (ther-
mostat cut-in setting), the moisture ejector should feel
warm to the touch. If not, check the electrical connec-
tions for continuity or replace the moisture ejector’s
upper body (houses heater).

©Manitowoc 1985

CONTROL POSITIONS
Old-Style Ejector (see Figure 2)

1. Automatic Operation. Turn the control handle fully
counterclockwise.

Figure 2 Old-Style Ejector

2. Manual Operation. Stop the engine and reduce air
pressure tothe compressor cut-in setting. Turn the con-
trol handle 1/2 turn ciockwise to eject air and moisture.
Turn control handle to the automatic position when
don

tyle Ejector (see Figure 3)

matic Operation. Turn the control handle fully
suriterclockwise.

Figure 3 New-Style Ejector

2. Manual Operation. Stop the engine and reduce air
pressuretothe compressor cut-in setting. Turn the con-
trol handle fully clockwise to eject air and moisture.
Turn the control handle back to the automatic position
when done.

Wﬂ

7-26-79 (Rev. 7-25-85)

MOISTURE EJECTOR
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

PRESSURE SWITCH ADJUSTMENT

All Models

Bulb-Type Tester

24 Volt D.C.

"l Limit

Plunger

—— Adjusting
Screw

Diaphragm
- Valve

Regulator

174 NPT

—
Freh

0-150 psi .

Air 62532 ‘ Air Supply

Shows typical installation when
used to turn ON low air warning
light and alarm.

GENERAL

This pressure switch consists of an electric limit switch
and adiaphragm-typevalve. The pressure switch is used
to control operation of auxiliary electrical devices o
circuits in response to air or oil pressure.

2. Startandstopthe lower engine with air pressure from
the upper (6000W, 6400, 36 Ft. Platform Ringer™ Trans-
porter, 7000). On these machines, one ofthese pressure
switches also prevents engagement of the lower starter
from the upper when the lower engine is already
running.

3. Release the automatic drum brakes and turn ON the
power lowering hydraulic system when drum clutch air
pressure reaches the specified pressure (Automatic
Drum Hoist Brake System).

4. Turn ON the electrical gauges (pressure and temper-
ature) and accessory devices when engine oil pressure
reaches the specified pressure (some models).

NOTE To determine the specific pressure at which the
limitswitch is set and the operation for which the
limit switch is wired, refer to the air and electric
schematics in the Maintenance Section of the
SERVICE MANUAL.

OPERATION

As pressureincreases, the diaphragm moves up causing
the adjusting screw to move up. When pressure reaches
the specified point, the adjusting screw pushes the limit
switch plunger in, and switch contacts either open or
close.

©Manitowoc 1984

If the limit switch is wired normally open (N.O.), the
contacts close to turn ON the auxiliary circuit when the
specified pressure is reached. If the limit switch is wired
normally closed (N.C.), the contacts open to turn OFF
the auxiliary circuit when the specified pressure is
reached.

ADJUSTMENT REQUIREMENTS

Adjustment will be easier and more accurate when done
with the pressure switch removed from the crane; there-
fore, the following items will be required:

—Air supply capable of being regulated up to 120 psi.
—Accurate 0-150 psi air gauge.

—24 volt D.C. power supply.

—Bulb-type continuity tester.

NOTE Air pressure and electric current from the crane

can be used for this adjustment.
A@TMENT
eq ipped, remove the cover from the pressure
(: h.

. Connect the air supply to the pressure switch (1/4”
PT).

3. Connect one lead of the tester to either the normally
closed (N.C.) terminal or the normally open (N.O.) ter-
minal of the limit switch, depending on use.

Ground the other lead of the tester.

4. Connect the 24 volt power supply to the common
(COM.) terminal of the limit switch.

5. If the pressure switch is wired normally closed, pro-
ceed as follows:

a. Turnthe adjusting screw all the way in and then out
until it just touches the plunger.

b. Increase air pressure to the specified point (tester
light should go OFF).

c. Then turn the adjusting screw IN until the tester
light comes ON.

6. Ifthe pressure switch is wired normally open, proceed
as follows:

a. Turn the adjusting screw all the way in.
b. Increase air pressure to the specified point.

¢. Turn the adjusting screw OUT until the tester light
comes ON.

7. Disconnect the 24 volt power supply, the air supply,
and the tester.

8. Install the pressure switch on the crane according to
the assembly drawing.

&
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AIR SYSTEM FILTER

SERVICE INFORMATION

General

Daily
Maintenance

Monthly
Maintenance

Automatic Drain
Valve Operation

© 1996 Manitowoc Engineering Co.

Two styles of air filters are used on Manitowoc cranes: Watts and Balston. This
folio describes maintenance of both filters.

1. Open the manual drain valve at the end of each shift to drain water and dirt
from the filter.

2. If equipped, check the automatic drain valve periodically during the day for
proper operation.

Replace the filter element as follows:

NOTE: It is not necessary to remove the filter head from its mounting to replace
the element.

1. Stop engine and depressurize filter. If a shut-off valve is provided, close the
shut-off valve and open the manua lgdrain valve on the filter to vent the filter.
Q

If a shut-off valve is not provided! dpen the drain valve on the air tank(s) and

on the filter to vent the air sysgtem,

W
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=
=
=
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w
8
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=
o
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o
=)
o
o
<

4. For the Watts filter, Gask Nhe
with air. For the Ea S flter, discard the element.

5. Inspect all parts

Refer to Figure 1vand reassemble the filter. Tighten all threaded parts securely.

7. 1If disconnected, reconnect the air lines to the proper ports of the filter. Use
pipe-thread sealant or tape sparingly and apply only to the male threads.

NOTE: The top of the Watts filter is marked IN and OUT to identify the ports;
connect the line from the tank to the IN port.

mage and replace as necessary.

o

The top of the Balston filter has an arrow to identify direction of flow; the
arrow must point away from the air tank.

8. Close all drain valves and open all shut-off valves.

9. Build air system pressure to the normal operating range and check the filter for
leaks.

NOTE: The automatic drain valve is not used on all filter installations.

The automatic drain valve contains a float. When the liquid in the valve body rises
to the level of the float, the float rises to open a needle valve. This action allows the
liquid to drain. Air pressure then reseats the float, and the cycle repeats.

Rev. 06-14-96
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AIR SYSTEM FILTER

Air Tank

P308 AirIN

<@

AirINT

Air

. \...,
Shut-Off Filter
Valve
Air
Filter
Manual Shut-Oft
Drain Valve Valve
Head
Manual "
Drain
Valve
' Air
ouT
s128 Gasket
A 1 = ll Air N
I out @ = Element
Gasket el
gL Ring
Pat Gasket T ~ Stud
4 \ Deflector
T~ Element N & oni
Element : — -Ring
| T~ Gasket Retainer N A
Gasket
% [
N\ Secondary Baffle Base T
Primary Baffle Nut O-Ring
Manual
Bowl Drain Valve
OR
A Automatic Automatic
e Drain Drain Valve
(if equipped)
Manual
T Drain Valve
Manual Drain Valve
Watts Air Filter Balston Air Filter
FIGURE 1
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SOLENOID VALVE
SERVICE INFORMATION

Table of
Contents
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Operation

Air Line
Connection

© 1996 Manitowoc Engineering Co.

Normally Closed (Figure 1)

Pressure is applied to inlet port “P”. With the valve deenergized, air at port “P” is
sealed off by the force of the plunger return spring and the seal in the plunger
assembly. Cylinder port “A” is open to exhaust port “E”.

When current is applied to the coil, the plunger assembly moves to open inlet port
“P” to cylinder port “A”. Exhaust poit “E” is sealed off by the plunger assembly.

Normally open operation is just the\gpposite.

% identified as follows:

A = Outlet to cyli N
E = Exhaust.

For NORMALLY-CLOSED operation the air lines must be connected to the valve
ports as shown in Figure 1.

S126 |—> “E”
| (exhaust)

“p
(cylinder)

Normally Closed

FIGURE 1

Rev. 06-14-96
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SOLENOID VALVE

Electrical
Connection
(Figure 3)

Maintenance
(Figure 3)

For NORMALLY-OPEN operation the air lines must be connected to the valve
ports as shown in Figure 2.

S125 r “P” (in)

Normally Open
FIGURE 2

WARNING

A Improper connection of air lines wingsult in improper operation of system.

be relocated. For 180 degrees, only the two housing
wed. The screws must be reinstalled after orientation.

Troubleshooting

If the valve fails to operate at all, check the coil for shorted or open turns. Also
check supply current. See below if coil is not defective.

External Leakage

If leakage occurs around the sleeve assembly, the metering pins, or the manual
override stem, the O-rings should be removed and inspected for imperfections.

Sticking Or Internal Leakage

If the valve leaks internally or the plunger sticks in the energized position,
examine the soft inserts in the plunger ends or inside the sleeve assembly for
excessive dirt or wear. If the inserts show considerable wear, the plunger
should be replaced.

Folio 1307-2



SOLENOID VALVE

Noise

If the valve develops a loud buzzing noise, first check voltage and pressure to
determine if they correspond to the nameplate rating. Examine the inside of the
sleeve assembly and the upper portion of the plunger and remove all foreign
matter imbedded in these parts. Be careful not to damage the sleeve seat.

CAUTION

Do not expose plunger assembly or O-rings to any type of commercial
cleaning fluid. Plunger assembly and O-rings may be cleaned with a mild
soap and water solution.

Disassembly

Shut off pressure and electricity to the valve. The valve does not have to be
removed from the line.

Remove the screws from the housing. Remove the housing from the valve
assembly. After removing the housing, the yoke and coil can be removed with
an upward twisting motion.

Remove the screws holding-the \ousing plate to the body (these screws are
shorter than the housing nsjy. The housing plate can be removed. The

sleeve assembly and ,e'" an then be removed.

Reassembly @
Place the hou% ate over the sleeve assembly. Use a light oil on the O-ring
flange seal. Allyays assemble the O-ring to the sleeve assembly before

inserting in valve bodies. Make sure the plunger and the return spring are in
place and then push the sleeve assembly, along with the housing plate, down i
place on the body with a slight twisting motion. Hold the housing plate down
and replace the two screws (these are the shorter ones). Tighten the screws tc
18+ 3 in-Ib (2= 0.3 Nem). The placement of these screws should be such that
they give desired orientation of the housing later in reassembly. Before
completing reassembly, it is advisable to apply pressure to the port which leads
to the body chamber and check for leakage around the flange seal. If the valve
has a sleeve port, the port at the top of the sleeve assembly must be capped t
make this test.

Leakage can be noted by applying a water and soap solution to the joint and
watching it for air bubbles. Once the housing plate is secure, the yoke and coil
may be pushed over the sleeve assembly with a slight twisting motion. Replace
the housing with two screws. Tighten the screws te 38n-1b (2+ 0.3 Nem).
Repeat internal leakage check.
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Name Plate
s127 © Retainer

@ Name Plate

Coil
Washer

Housing
Plate

Sleeve Assembly

O-Ring

Plunger and
Spring Assembly

¢

FIGURE 3
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

OIL FLOW SWITCH
All Models

DESCRIPTION

Either one or two oil flow switches (Figure 1) are pro-
vided: one for the gear lube system (some models) and
one for the chain lube system (all models).

The flow switches are wired to the machinery warning
alarm (light and buzzer) in the operator’s cab to warn the
operator when there is FAULTY OIL FLOW to either
system. A wiring diagram for the alarm system is pro-
vided in the Maintenance section of the Service Manual.

After the engine is started and the gears and chains are
receiving the proper flow of oil, the contacts in the flow
switches will open, breaking the circuit to the alarm
(alarm OFF). In this mode, the needle in the gauge on
each flow switch will be above the red indicating mark
(Figure 1).

If oil flow to either system drops below normal, the
contacts in the corresponding flow switch will close,
completing the circuit to the alarm (alarm ON). In this
mode, the needle in the gauge of the flow switch will be
below the red indicating mark.

NOTE When a new flow switch is installed, rotate the
gauge lens and the lens ring so the letters GPM
are right side up.

Red
Indicating

Mark/\

Flow (

o éa S}
_or Chains
T— .
next to filter)

Figure 1 Oil Flow Switch Installation

CLEANING FLOW SWITCH (Figure 2)

Dirt and metal particles can cause the spool to bind in
the flow switch. This condition will cause the warning
alarm to stay on when the engine is running, even if oil
flow to the gears or chains is okay.

©Manitowoc 1986

If the alarm comes on during operation or stays on after
the engine is started, stop the engine and look at the
gauge on the flow switch. If the needle is above the red
mark, the spool is probably stuck; disassemble and
cleanthe flow switch as described below. If the needle is
below the red mark, the spool is not stuck, and FAULTY
OIL FLOW is the cause forthe alarm coming on; correct
the cause for the problem in the oil system.

1. STOP ENGINE.

2. Taganddisconnect the oil lines and the electric wires
from the flow switch.

3. Remove the flow switch from the crane.

4. Slowly remove the spool cap from the flow switch.
Take care not to lose the spring or the washers.

IMPORTANT Same amount of washers removed from
flow switch must be reinstalled in flow switch; otherwise,
flow switch will not operate properly.

ove the spool.

the spool in solvent. Then remove all dirt and
ticles from it.

sh out the ports and the spool bore in the flow
h to remove all dirt and metal particles.

Spool Cap —
O-Ring w

N———~
Washers—\\_/,
=

5.R

Spring —

Spring Recess %
Spool — A320

Screw End

ectric
Wire
Hole

Gauge Lens

Lens
Ring

Figure 2 Oil Flow Switch Assembly

(Continued)
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OIL FLOW SWITCH
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8. Thoroughly dry all parts.

9. install a new O-ring on the spool cap if the old O-ring
is damaged.

10. Coat the spool with clean oil and slide it — screw end
first — into the bore.

11. Coat the washers with clean oil to hold them
together. Then insert the washers in the spool cap.

12. Place the spring in the recess in the spool.

13. Align the spring with the recess in the spool cap and
securely tighten the spool cap to the flow switch.

14. Adjust the flow switch and install it on the crane.

ADJUSTING FLOW SWITCH

NOTE The following adjustment must be done before
installing a new flow switch and any time a flow
switch has been disassembled for cleaning.

A continuity testeris required for this adjustment.
1. Remove the cover from the back of the flow switch.

2. Connect the continuity tester to the terminals in the
flow switch (Figure 3). The tester should show current
flow (alarm would be ON indicating no oil flow).

NOTE Make sure the reed is installed as shown in (Fig-
ure 3). The end of the reed from which the wires
come out must be toward the spool cap end of
the flow switch.

Continuity Tester
Wire Indicating

Setscrew Terminals Current Flow

- Figure 3

3. Using ascrewdriver asshown in Figure 4, slowly push
down the plunger inside the flow switch.

When the needle in the gauge on the flow switch is on
the red indicating mark, the continuity tester should
show no current flow (alarm would be OFF indicating
proper oil flow).

4. To adjust the flow switch, loosen the setscrew at the
reed so a slight drag is required to move the reed. Move
the reed up or down a small amount and repeat step 3.

5. Repeat steps 3 and 4 until the flow switch is properly
adjusted. Then tighten the setscrew to hold the reed in
position and remove the continuity tester.

6. Install the flow switch on the crane as shown in Figure
1 and install the cover on the back of the switch.

NOTE ThelN portofthe flow switch is onthe side which
has the tapped hole for the electric wires.

edle on R

dicat _ fPush Plunger Down -

Screwdriver

inuity ester
Indicating
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowac, Wisconsin 54220

ELECTRIC GAUGES
All Models

GENERAL

Electric gauge installations consist of a gauge, a resis-
tor, and a sending unit connected in series by a single
wire as shown in Figure 1. The gauge and resistor are
mounted intheinstrument panel; the senderis mounted
in the engine block, transmission, fuel tank, etc. Each
gauge is grounded through its mounting unless the
instrument panel is a nonconductive material, in which
case the gauge must be wired to a ground common to
battery ground. Each sender is grounded by installation.

IMPORTANT Do not connect accessory equipment
(phones, radio, etc.) to No. 8 terminal in operator’s cab;
fuse in this circuit is not large enough for additional
equipment.

Also, do not connect accessory equipment to one bat-
tery; battery will drain down and not recharge properly.

Contact Service Department at factory for proper con-
nection of accessory equipment.

NOTE Wire numbers used in this folio correspond to
wire numbers on crane. Refer to the Maintenance
section of the Service Manual for complete wir-
ing diagrams.

Gauge

Terminal
Strip

|1 — Ground wire if instrument
] panel is not metal.

iH © 11- I
Self ground if instrument S IGN
panel is metal. \ /
A310 N

Sending
Unit

—_—

IMPORTANT Do not use excessive sealantwhen installing
sender; otherwise, ground may be lost.

Resistor allows 12V. gauge
to be used in 24V. system.

LWire 8 (power supply)

Wire from Gaug

Figure 1 Pressure, Temperature, and Fuel Gauge Wiring

©Manitowoc 1985

(Continued)
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POWER SOURCE
Pressure, Temperature, and Fuel Gauges

All gauges except the ammeter receive power through a
normally-open pressure switch on the engine and a
normally-open relay on the junction box at the engine
(see Figure 2).

When engine oil pressure is 4 psi or higher (engine must
be running), the engine oil pressure switch closes,
allowing currentin wire 5C to flow through wire8A to the
relay. Current in wire 8A flows to ground at the relay,
causingtherelay to close. With the relay closed, current
inwire 5B flows through wire 8 and a fuse in the junction
box to the gauges.

Wire 5C
(power supply

on Engine
closes at 4 psi

Normally-Open
Relay on Junction
Box at Engine

% ’,{g :v

Wire 8
(power to gauge
through fuse in
junction box)

Wire 5B
(power to relay)

Wire8A  Relay
(from press.  Ground
switch)

Figure 2 Power Supply Wiring for Gauges

Ammeter
The ammeter is wired as shown in Figure 3.

The ammeter indicates current flow between the alter-
nator, the load (gauges, lights, etc.), and the battery.
Under normal conditions, the ammeter should read in
the CHARGE range. A prolonged reading in the DIS-
CHARGE range will soon cause the batteries to run
down or become dead.

From
Battery

Ammeter

__ Circuit
Breaker

- Shunt

A310 1 To.
- Alternator
and
System

Figure 3 Ammeter Wiring

TEST PROCEDURE

NOTE 1: Gauges, resistors, and senders are not repair-
able; faulty parts must be replaced with new

Avoid electrical shock. STOP EN-
: GINE before connecting or discon-
g jumper wire and before installing or removing
sctric parts.

Power Source

Perform the following test procedure only if all gauges
do not operate.

1. Inspectthe gauge fusein the junction box (see Figure
4). If the fuse is “blown,” replace it with a new one. if the
fuse is okay, perform step 2.

2. Connectajumperwire (No. 14 AWG) between thetwo
terminals on the engine oil pressure switch (see Figure
2). Start the engine. If the gauges now operate, replace
the pressure switch with a new one. If the gauges stilldo
notoperate, remove the jumper wire and perform step 3.

3. Connectajumperwire between terminals 5B and 8 at
the relay on the junction box (see Figure 2). Start the
engine. Ifthe gauges now operate, replace the relay with
a new one.

4. If the gauges still do not operate after performing
steps 1thru 3, carefully inspect the wires (5C, 5B, 8, and
8A) at the pressure switch and relay and between the
junction box and the terminal strip at the instrument
panel. Clean and securely tighten all connections.
Replace wires with broken insulation or wire.

IMPORTANT Remove jumper wire at completion of test.
Pressure, Temperature, and Fuel Gauges

1. Carefully inspect the wire to the gauge and from the
gauge to the sending unit. Clean and securely tighten
loose connections. Replace wires with broken insula-
tion or wire.

(Continued)
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Wire 8 to .
Terminal Strip Wire 6
Wire 6 at Instrument Panel from Battery

Ammeter
Shunt Ammeter
Fuses
Wire 5B
to Relay ————== &,
m Gauge
Fuse
Wire 5A A310
. Resistor
Wire 8 Voltmeter
from Relay
Figure 5 Resistor
Wire 5

from Alternator

Figure 4 Junction Box on Engine

2. Ifthegaugehasa , connectavoltmeteracross
the terminals of t r as shown in Figure 5. Start

the engine. If the eter shows 10-16 volts, the resis-
tor is okay; if thelyoltmeter shows 0 volts or 24 volts,
replace the resistor.

3. Disconnect the wire at the sending unit (Figure 1).
Ground the wire to a nearby metal surface and start the
engine. This should give the gauge a full scale indica-
tion; if not, replace the gauge with a new one.

4. If a full scale indication is present, check the sending
unitforexcessive sealantor rust on the threads or screw.
Thoroughly clean the threads and repeat the test. If the
gauge still does not show a full scale indication, replace
the sending unit with a new one.

Ammeter

1. Inspect the ammeter fuses in the junction box (see
Figure 4). If either fuse is “blown,” replace it with a new
one.

2. Checktheammeter wiring. Clean and securely tighten
any loose connections. Replace any wires with broken
insulation or wire.

3. If the fuses and wiring are okay, replace the gauge
with one known to be correct. If normal indications
result, replace the original gauge.

4. If a shunt is used (see Figure 4), replace the original
shunt with one known to be correct. If normal indica-
tions result, replace the original shunt.

5. If normal indications still do not result, inspect the
complete electrical system; see the Troubleshooting
Chart for other symptoms.

(Continued)
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TROUBLESHOOTING CHART

F = Fuel Gauge P = Pressure Gauge
T = Temperature Gauge A = Ammeter

Symptom Possible Cause Corrective Action
No gauge indication. 1. Empty fuel tank. (F) 1. Fill tank.
2. No power to gauge. (F,P,T,A) 2. Loose or broken wire from power source.
Replace or tighten.
3. Broken wire between gauge and sending 3. Replace wire.
unit. (F,P,T)
4. Sending unit not grounded. (T,P,F) 4. Check for rust on mounting screws.
5. Loose drive belt or defective pump. (P) 5. Tighten or replace belt; repair or replace
pump.
6. Insufficientamount of fluid in tank. (F,P) 6. Add fluid to tank.
7. Clogged fluid line. (F,P) 7. Remove foreign material from line.
8. Engine not sufficiently warm. (T) 8. Let engine idle a few minutes.
9. Defective sending unit. (F,P,T) 9. Replace sending unit.
10. Defective gauge. (F,P,T,A) 10. Replace gauge.
11. Dead battery. (A) 11. Recharge or replace battery.
12. Blown fuse. (F,P,T,A) \\Replace fuse.
13. Loose or broken alternator belt. (A) 13.\Nighten or replace belt.
14. Defective regulator. (A) @ Replace regulator.
15. E)e)fectivealternator(diodes burne . Replace or repair alternator.
16. Defective resistor or shunt(\‘g 16. Replace resistor or shunt.
Excessive pointer 1. Loose wire connections 1. Check and tighten all wiring.
fluctuation. 2. Loosedrive belt or defech@&‘mp. (F,P) 2. Tighten orreplace belt; replace orrepair
pump.
3. Restricted fluid line. (F,P) 3. Remove restriction.
4. Clogged filter. (F,P) 4. Replace filter.
5. Defective regulator. (A) 5. Replace regulator.
6. Loose alternator belt. (A) 6. Tighten belt.
7. Defective sending unit. (F,P,T) 7. Replace sending unit.
8. Defective gauge. (F,P,T,A) 8. Replace gauge.
Full scale indication 1. Wire to sending unit grounded. (F,P,T) 1. Replace wire and check and tighten all
at all times. wiring connections.
2. Improper connections at posts onrear of 2. See Figure 1 for proper connections.

. Gauges not properly grounded. (F,P,T)
. Defective regulator. (A)

. Defective sending unit. (F,P,T)

. Defective gauge. (F,P,T,A)

gauge. (F,P,T)

. See Figure 1 for proper connections.
. Replace regulator.

. Replace sending unit.

. Replace gauge.

Indicating inaccuracy.

DO A WON 2 00 bW

. Loose connections. (F,P,T,A)

. Improper resistor. (F,P,T)

. Improper shunt. (A)

. Improper sending unit. (F,P,T)
. Defective sending unit. (F,P,T)
. Defective gauge. (F,P,T,A)

. Tighten all wiring connections.

. Check part number and replace.
. Check part number and replace.
Replace with proper sending unit.
. Replace sending unit.

. Replace gauge.
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ggfﬂ‘ MANITOWOC ENGINEERING CO.

A division of The Manitowoc Company, Inc.

Manitowoc, Wisconsin 54220

. BOOM HOIST MAINTENANCE

Felio 933 ‘

ALL MODELS

GENERAL INFORMATION

The following procedure offers a systematic
maintenance program for the efficient op-
eration of the boom hoist. Adherence to the
following procedures will aid in the re-
duction of costly downtime.

NOTE:

For specific adjustment procedures, speci-
fications, etc,, refer to the appropriate
adjustment folio or shop manual.

CAUTION:

LOWER BOOM TO GROUND OR SUPPORT ON BLOCK-
ING BEFORE PROCEEDING WITH MAINTENANCE IN-
SPECTION AND SERVICING.

WEEKLY CHECKS:

1. Check for proper cam and roller clear— g;
ance with brake applied. Check rol
position with clutch applied.

2. Inspect all control linkage for gzgégr
operation. Controls should not
binding. Check pins and linkage for
proper lubricationm,

3. Inspect bevel gear for wear and proper
lubrication.

4. Check for presence of oil, grease, or
other contaminants on clutch or brake
linings, If contamination is present
find source and remedy. Remove band
for inspection and cleaning. Replace
lining if necessary.

MONTHLY CHECKS:

1. Check tightness of bolts on bevel gears
and all spanner nuts on boom hoist
drive shaft,

2, Check spider teeth for wear.

3. Check lining teeth for wear.,

4. Check all control linkage for wear or
lost motion. Check boom hoist center-

D

ing control.

5. Remove cover and inspect worm and

wheel for wear,

6. Inspect fit and tightness of brake drum

on shaft,

7. Check interference fit of pressure
plate on driving pins.

8. Check for water in housing.

9, Check o0il seals on drum shaft and bot-
tom of worm for leaks.

10. Check Boom Hoist Auxiliary brake.
Make certain linkage is free and ad-
justed correctly.

1 heck pawl mechanism (if so equipped)
r proper operation and adjustment.
Inspect brake bands: look for out-of-

round band, cracks, correct adjust-
ment.

13. Check planetary oil level (if appli-
cable).

14, Check spring condition in air cylinder
on brake band (if applicable).

15, Check air lines for abrasion, swelling
or kinking. Use soap suds to check
for leaks.

YEARLY CHECKS:

1. Check for bearing problems: Roll shafts
or wheels by hand. Any indication of
roughness is cause for further tests or
replacement of bearing(s).

2. Check clutch cams, pressure plate pins,
other components for wear or cracks,

3. Check mounting bolts for proper torque
and for signs of wear,

NOTE:

Any problem no matter how small, should be
taken care of immediately. Ignoring a
small problem can result in a very big and
expensive problem.®
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

-

WORM GEAR & WORM SHAFT INSPECTION
ALL MODELS

GENERAL

This folio describes and illustrates proper and improper

wear patterns between the boom or mast hoist worm
gear and worm shafft.

Inspect the wear pattern between the worm gear and
worm shaft each time the boom or mast hoist oil is
changed. If improper wear is indicated, correct the
cause for the probiem

PROPER WEAR PATTERN (See Figure 1)

Proper wear between the worm gear and worm shaft is
indicated when the wear pattern is centered on each
tooth of the worm gear. The pattern will be smooth and
cover at least 80 percent of each tooth surface.

NOTE The wear pattern will show up only on one side of
the gear teeth because only one side of the teeth
is loaded.

IMPROPER WEAR PATTERN (See Figure 2)
er wear between the worm gear and worm shaft

2w orm gear teeth. This condition will cause exces-
e heat build-up and uneven loading resulting in the
£ ‘,?:»‘N'ng damage:

~
]
s

Smooth Pattern Centered
on 8C% of Each Tooth
Surface

Tigure 1
Froper Wear Daue...

©Manitowoc 1982

t2d when the wear pattern is shifted to one side -

—Heat spots (discoloration), pitting and metal puliing
on the teeth of the worm gear.

—Heat checks, cracks, metal pulling, and erosion on
the teeth of the worm shaft.

Some conditions which cause improper wear between
the worm gear and worm shaft are listed below:

—Wrong oil in system or oil level low (see Lubrication
Guide for proper oil and level).

—Water insystem. Drain water weekly (see Lubrication
Guide).

—Restriction in oil supply line to pump or to worm gear
housing.

—Faulty oii pump (not delivering oil).

"Heat Checks
or Cracks

Rdugh Wear
Pattern

. Pitted Area V.
> Metal Pulled

Figure 2
Improper Wear Patterns W
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MANITOWOC ENGINEERING CO.
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DRUM BRAKE MAINTENANCE

ALL MODELS

GENERAL INFORMATION:

The following procedure offers a system-
atic maintenance program for the efficient
operation of drum brakes. Adherence to the
following procedures will aid in the rvre-
duction of costly down time.

NOTE :

For specific adjustment procedures, speci-
fications, etc., refer to the appropriate
adjustment folio or shop manual.

CAUTION:

LOWER WEIGHT BALL AND LOAD BLOCK TO GROUND

BEFORE WORKING ON BRAKES OR HARM TO PER-
SONNEL MAY RESULT.

A. CHECK LATCH MECHANISM:

folio check linkage for sheared keys,
worn or incorrect parts.

C. CHECK BAND SHAPE AND LINING CONDITION
WITH BRAKE RELEASED:

1. Clearance between lining and drum
flange should be as stated in adjust-
ment folio. There should be no sharp
bends or tight points.

2. Proper clearance should be held by
guides. Check spring tension.

CAUTION:

GUIDES MUST NOT PREVENT LINING FROM CON-

TAC%DRUM FLANGE. ,
Yak® special care that live end of band
ge

@ not contact drum first or that it

S

)

"o

: ’ does not drop away excessively. This
1. Latch areas should hold pedal secur giib will result in smoother brake action.
in applied position. If excess weg
is apparent the latch should be < 4. Watch band and linkage members-espe-
placed. .XE}Z& : cially at end connections-for cracks.
2. Check to make certain that pedal locks 5. Make certain lateral guildes prevent
(if present) allow for smooth travel side ways movement of the brake bands.
of the brake pedal and also allow the
brake pedal to be latched without 6. Inspect band and lining for presence
interference. Make certain lock oper- of grease, 0il, or other contaminants.
ates and HOLDS. If contamination is present find source
and remedy. Remove band for inspection
B. CHECK LINKAGE: and cleaning. Replace lining if neces-
sary.
1. All pins should be free and lubricated.
‘ ~ | NOTE:
2. Levers, rods, pedals, etc., should not
be bent or distorted. Manitowoc "ORIGINAL EQUIPMENT" linings are
chosen with extreme care. Performance
3. With brakes operating, observe for tests under controlled conditions are com-
lost motion due to wear. Also check bined with years of field experience be-
for obstructions or interference from fore a given form of lining is accepted
other components. for use.
4. Check toggle action at live end of WARNING:
linkage. -Adjustment folios give de-
sired toggle dimensions for new 1lin- SUBSTITUTION OF OTHER LININGS WHICH ARE
ings: deviation from this dimension CLAIMED TO BE "JUST AS GOOD' COULD BE A
can result in decreased braking power. RISKY UNDERTAKING AND COULD RESULT IN A
If dimension is not per adjustment DROPPED LOAD
-2-78
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Before operation, machines parked in
highly humid climztes should be check-
ed to make certain that brake band
lining is not rusted to drum. If this
condition is found the brake band lin-
ing should be remcved and thoroughly
cleaned or replaced. The drum flange
should also be cleaned to remove all
signs of rust.

Check to make certain brake lining is
not glazed. 1If glazing is present the
lining should be repaired or replaced.

Extra brake bands should be stored
properly to avoid damage or the loss
of proper shape.

CHECK ATIR COMPONENTS FOR PROPER OPER-

ATION (WHERE APPLICABLE)

Check airlines for abrasion, swelling
or kinking. Use soap suds to check
for leaks.

Check for slow or jerky piston rod
movement on cylinder. Check piston
cup for leakage and proper lubrication.

Check for poor brake release. Check Y>
linkage and lubrication of air assist
cylinder.

Periodically dismantle Quick Release
Valves for cleaning and inspection.

Check modulating valve for proper
operation. Improper adjustment of
valve may cause brake to drag.

With brake completely applied, check
that full manifold air pressure is
present.

. TEST BRAKES DAILY AND BEFORE MAJOR OR

CAPACITY LIFTS:

Always test brakes at starting with
several trial lifts, or slip brake
against clutch to assure dry friction
surfaces.

Test lift to assure full brake power
during rain or before 1lifts requiring
close to rated line pull.

CAUTION:

FAILURE TO TEST BRAKES MAY RESULT IN HARM
TO PERSONNEL OR MACHINE.

F. CHECK FOR SYMPTOMS OF MALFUNCTION WHEN
OPERATING BRAKES:

1. Signs of; "pedal pumping', "kickback",
heating of linings, or eccentric drum
movement may be:

Qut-of~round band.

Guides set wrong.

Drum or bearing wear.

Shaft or pillow block wear.
Distorted drum.

o an oo

2. These symptoms should be investigated
at once to assure that the brake is in
proper operating condition.

WARNING

E. ESSENTIAL TO THE SAFE OPERATION
DO NOT ADD FOREIGN SUB-

BE
QF 14 CHINE .
@ TO A MALFUNCTIONING BRAKE IN AN
TEMPT TO MAKE THE BRAKE OPERABLE. RE-
ACE A BRAKE IF THERE IS ANY DOUBT AS TO

ITS SAFE OPERATING CONDITION.

FOLIO 932-2
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MANITOWOC ENGINEERING CO.

Division of The Manitowoc Company, Inc., Manitowoc, Wisconsin 54221

BRAKE PEDAL AND LATCH INSPECTION

Manual Drum and Swing Brakes
3000 thru 4000W

GENERAL

This folio contains specific inspection and replacement
information for the brake pedal and pedal latch on manually
controlled drum working brakes and swing brakes.

Refer to Maintenance Checklist and Brake Adjustment
Folios in crane Service Manual for inspection intervals and
adjustment procedures.

FALLING LOAD HAZARD!

Brake pedals and latches for drum
working brakes and swing brakes must be maintained
in proper working order to ensure proper brake
application.

Failing to inspect pedals and latches at regular intervals
and replace defective parts can result in brakes
releasing unexpectedly. Loads can fall and upperworks
can swing without notice.

Death or serious injury to personnel can result.
INSPECTION

The inspection areas covered in this folio are:

» Pedal Travel (page 1)

* Tooth Clearance (page 1)

* Pedal Latch Wear (page 2)

» Tooth Engagement (page 2)

« Tooth Root Wear (page 2)

* Pedal Pin and Hole Wear (page 3)

* Swing Brake Guide Bar Installation (page 3)

FALLING LOAD HAZARD!

& Avoid death or serious injury to
personnel. Perform following steps before inspecting
brake pedals and latches:

» Apply swing lock.
» Land all loads so load lines are slack.

» Stop engine.

» Attach warning tag to start controls alerting
personnel that crane is being serviced and must not
be started.

Pedal Travel (Figure 1)
Unlock pedal lock, if equipped.

Depress heel of pedal, and push pedal down fully. Then
raise pedal fully. Pedal must lower and rise freely without
any binding or interference with adjacent parts.

If binding or interference occurs, determine cause and
correct problem. Reshape pedal tongue if necessary (see
Pedal Installation and Shaping instructions on page 4 in
this folio).

Tooth Clearance (Figure 1)
Unlock pedal lock, if equipped.

Depress heel of pedal and push pedal down fully. Each
pedal tooth must clear pedal latch. Amount of clearance
does not matter as long as front side of pedal tongue does
not contact adjacent parts. Reshape pedal tongue if teeth
contact pedal latch (see Pedal Installation and Shaping
instructions on page 4 in this folio).

©1993 Manitowoc

Depress Heel /

S

AB23

of Pedal

Lower and Raise
Pedal Fully

X0

Y

N

Teeth Must
Clear Latch

Pedal Tongue Must
Not Bind or
Contact Other Parts

Brake
Lever

)

~ Tongue

FIGURE 1
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1/16" (2 mm)

Pedal Latch Wear (Figure 2) Pedal
La —
Hold a metal ruler against leading edge of pedal latch. feh Q Q
Replace pedal latch if gap between ruler and leading edge .
is more than 1/16 in. (2 mm). Metal
Ruter /
\

Maximum Wear

FIGURE 2

VIEW A
OKAY

Tooth Engagement (Figure 3)
Check engagement of each pedal tooth with pedal latch.

Pedal teeth must engage pedal latch squarely and have at
least 3/16 in. (5 mm) of engagement as shown in View A,
Figure 3.

Itis okay if pedal teeth angle toward latch as shown in View,
B, Figure 3.

Replace pedal and pedal latch if any tooth angles away from
latch as shown in View C, Figure 3 or if engagement is less
than specified.

VIEW B
OKAY

Pedal Tooth Squarely
Engaged with Latch

\

3/16" (5 mm) Pedal Tooth Angles
Minimum Tooth Toward Latch
Engagement

>

VIEW C
UNACCEPTABLE

Pedal Tooth Angles
Away from Latch

FIGURE 3

Replace pedal if:

Style A, Figure 4.

Tooth Root Wear (Figure 4)

* Tooth rootis worn to casting line in pedal tongue for Pedal /X

Tooth Root Worn
to Casting Line

/C

* Tooth root is worn {o less than 3/4 in. (19 mm) from front Cetis;igg
edge of pedal tongue for Pedal Style B, Figure 4.
STYLEA

Tooth Root Worn

to 3/4" (19 mm)
\ from Edge of Pedal

STYLEB

FIGURE 4

FOLIO 1448-2



Pedal Pin and Hole Wear (Figure 5)

As pedal pin and hole wear, side-to-side play in pedal
tongue will increase.

Replace pedal and pedal pin if tongue hits latch nut in either
direction.

Replace brake lever, if pedal still hits either latch nut after
replacing pedal and pin.

Pedal
Latch

Pedal Tongue Must
Not Contact Either Nut

I Tongue
| i
i

]

Side-to-Side Play

FIGURE 5

Swing Brake Pedal Guide Bar Installation (Figure 6)

Check to see whether swing brake pedal guide bar is

installed. If not, install it.

Pedal guide bar prevents tongue of swing brake pedal from
contacting left or rear drum working brake lever.

FALLING LOAD HAZARD!

Swing brake pedal guide bar must be
installed on all cranes with manual swing brake.

Swing brake pedal tongue can contact left or rear drum
brake lever if guide bar is not installied. This action can
cause accidental release of left or rear drum working

brake allowing load to fall.

Death or serious injury to personnel can result.

Guide

Bar

Left or Rear :
Drum Brake Lever =

FIGURE 6

View from Front of Crane

Pedal
Latch

FOLIO 1448-3



BRAKE PEDAL INSTALLATION AND SHAPING

New brake pedals must be hand fitted at assembly as
described below and shown in Figure 7 to ensure proper
operation.

NOTE Reference numbers in Figure 7 correspond to
following steps.

FALLING LOAD HAZARD!

Avoid death or serious injury to
personnel. Perform following steps before installing
brake pedal:

* Apply swing lock.
« Land all loads so load lines are slack.
* Stop engine.

* Attach warning tag to start controls alerting
personnel that crane is being serviced and must not
be started.

1. Unlatch and fully raise pedal to be replaced.
2. Remove pedal from crane.

if pedal being replaced has a weight on front of pedal,
remove weight and weld it to same location on new
pedal (use AWS E7016 or E7018 electrode).

3. Check fit of new pedal in brake lever clevis — pedal
must pivot freely.

a) File or grind both sides of pedal mounting lug to
eliminate any binding between pedal and lever clevis.

b) If necessary, install flat washers between pedal and
lever clevis to limit pedal side play to 1/8 in. (3 mm).

4. Pin new pedal to lever and install cotter pin to retain.

5. Check engagement of each pedal tooth with pedal latch
(see Tooth Engagement specifications in this folio).

a) Heat pedal tongue and bend it as necessary to
provide specified tooth engagement.

b) Grind teeth as necessary so they engage pedal latch
squarely.

6. Perform Pedal Trave! inspection in this folio. Pedal must
lower and rise freely without any binding or interference
with adjacent parts.

Heat pedal tongue and bend it as necessary to eliminate
any binding or interference with adjacent parts.

Do not burn off tail of tongue — it is needed as a guide
to prevent tongue from rising above floor plate.

7. Repeat step 5 if tongue is bent during step 6. Bending
tongue to eliminate interference may affect tooth
engagement.

8. Perform Tooth Clearance Inspection in this folio. Grind
off pedal stop lug only enough to allow teeth to clear
pedal latch. Use care — grinding off too much of stop
lug will cause pedal to pivot too far forward, allowing
it to contact adjacent parts.

9. Check engagement of pedal with brake pedal lock, if
equipped:

a) Raise pedal fully and LOCK brake pedal lock.
b) Slowly press down toe of pedal. Each tooth must

q

engage pedal latch without pedal binding against
pedal lock.

c) There must be 1/8-5/32 in. (3-4 mm) clearance
between front edge of pedal tongue and pedal lock
when LOCKED. If necessary, file or grind front edge
of pedal tongue to provide clearance.

Tongue

ll\ 6

1/8"-5/32"
(3-4 mm)

——~ Pedal
i { Lock

9c

FIGURE 7
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- operation of clutches.

“"duction of costly downtime.

~ For specific adjustment. procedures, speci-
" fications, etc., refer to the approptiate

-, CAUTION:

| LOWER WEIGHT BALL AND LOAD BLOCK TO .GROUND

: A CHECK LINKAGE'

MAN|TOWOC ENGINEERING Cco.

A division of The Marutowoc Company, Inc.

Manitowoc, Wisconsin 54220.

DRUM CLUTCH MAINTENANCE -

ALL ‘MODELS

GENERAL INFORMATION:

The following procedure offers a syste-
matic maintenance program for the efficient
. Adherence ‘to the
following procedures will aid in the re-

'NOTE:

adjustment folio or shop manual.

BEFORE WORKING ON CLUTCHES OR HARM TO
PERSONNEL MAY RESULT,

1, All pins should be free and lubricated

2 Levers, rods, etc., should not be be
or distorted : <§

3,_w1th clutch operating, observe fogzgg
lost motion due to wear. Also ch

for obstructions or interference from
‘other components. —

B, CHECK BAND SHAPE AND EININC4CONDITION'
‘WITH CLUTCH DISENGAGED:

1. Clearance between clutch bands and
guides should be as stated in adjust-
- ment folio. There should be no sharp
bends or tight points,

2. Watch band and linkage members —
especially at end connections - for
.cracks,

3. Inspect band and linings for presence
- of grease, 0il, or other contaminants.
If contamination is present find
gource and remedy., Remove band for
inspection and cleaning. Replace
lining 1f necessary.. -

4 Make sure lining is held tight to
clutch band if riveted or bolted.

Never use worn and new linings on same
band.

NOTE:
Manitowoc "Original Equipment" 1inings are

chosen with extreme care. Performance
tests under controlled conditions are com~

" bined with years, of field experience be-

fore a given formula of lining is accepted
for use,

WARNING‘

Substitution of other linings which are
claimed to be "just as good" could be a
risky undertaking and could result in a
dropped/\load. »

Refoxe operation, machines parked in a
ghly humid climate should be checked
% make certain that clutch band lining
If this

izijp is not rusted to the drum,
: condition is found the clutch lining

should be removed and throughly cleaned
or replaced. The drum flange should
also be cleaned to remove all ‘signs of
‘rust,

6. Check to make certain clutch lining is
not glazed. If glazing is present the
lining should be repaired or replaced.

7+ Extra clutch bands shoaid be stored
properly to avoid damage or the loss
of proper shape.

C. CHECK AIR COMPONENTS FOR PROPER OPERATION

(WHERE APPLICABLE)

EL.‘Check air lines for abrasion,’swelling,
or kinking, Use soap suds to check for
leaks. >

2. Check for slow or jerky piston rod
movement on cylinder, Check piston cup
for 1eakage and proper lubrication.

3. Check for poor clutch release. Check
- linkage and lubrication of air cylin-
der,

2-3-78
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4 Periodically dismantle air cylinders
for cleaning and inspection. -

5..Che¢k‘confrol-va1ves for proper'operan

‘tion. Improper adjustment of valve
may cause clutch to drag.

6. With clutch fully applied, check that
full manifold air pressure is present.

7. Check air control detent to make cer-
tain it engages completely. Periodi-
cally check for wear and proper lubri-
cation,

8;“Make certain the proper air control
valve is used for its proper function.
Different valves are used for swing,
boom, and drums. These valves are NOT
inter-changable.

D. CHECK CLUTCHES DAILY AND BEFORE MAJOR
"OR CAPACTTY LIFTS!

1. Always test clutches at start-up with
.several trial lifts, or slip clutch
" against brake to assure dry friction
surfaces. ’

CAUTION:

REGUARDING ERECTION MACHINES-DO NOT SLIP [>A

A LOOSE CLUTCH UNTIL IT WILL PICK A HEA
LOAD, HEAT FROM SLIPPING CAUSES THE DRUM
FLANGE TO EXPAND TOWARD THE BRAKE BAND,

- THE EXPANSION COMPENSATES FOR A LOOSE _
BRAKE, SHOULD.THE OPERATOR HOLD THE LOAD
SUSPENDED FOR A SHORT TIME, THE DRUM WILL
COOL AND SHRINK AWAY FROM THE BRAKE BAND,
ALLOWING THE LOAD TO FALL.

2. Test lift to assure full clutéh‘powét
during rain or before lifts requiring
close to rated line pull. '

E. CHECK FOR SYMPTOMS OF MALFUNCTION WHEN
OPERATING CLUTCH:

1. Signs of; excessive lining heating;
eccentric drum movement; or clutch
dragging may be:: '

a. Out-of-round band.

b. Guides set wrong.

C¢. Drum or bearing wear,

" j. Air cylinder and live end of band

.72!191:

‘d. Shaft or pillowblock wear.
e, Dis tor_ted drum.

f. Sticky cams,
g. Unmatched set of lining

NOTE'

Clutch bands are numbered and should be
installed so the numbers match between the

‘sections. DO NOT mix sections from other

h. Pressure plates binding on driving
- pins.

.i. Inproper édjustment.

are located incorrectly on splined
~shaf '

: ptoms should be investigated s
qcevto assure that the clutch is’
oper operating condition.

FOLIO 935-2
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

ENGINE COOLING SYSTEMS

PURPOSE

This folio describes operation of the engine cooling
systems used on Manitowoc cranes and provides main-
tenance procedures.

NOTE For coolant capacities, refer to the Lubrication
Guide in the Service Manual. For information
pertaining to the engine and coolant specifica-
tions, refer to the engine manual.

OPERATION

Two types of cooling systems are used on Manitowoc
cranes: the basic diesel cooling system (Figure 1) and
the full deaeration cooling system (Figure 2).

Basic Diesel Cooling System (see Figure 1)

1. When the coolant temperature is low, water flow to
theradiatorfrom the engineis heldtoa minimum by the
closed thermostat. This allows the engine to retain
heated coolant until the normal operating temperature
is reached.

Engine Coolant Outlet

Thermostat Housing

Coolant
Manifold

OPEN STAT COOLANT FLOW

<<+ By-Pass Flow

Flow Through
< Thermostat
Bleed Hole

Figure 1 Basic Diesel Cooling System
©Manitowoc 1984

2. When the normal temperature is reached, the ther-
mostat opens allowing full flow from the engine to pass
through the radiator.

Full Deaeration Cooling System (see Figure 2)

1. When the coolant temperature is fow, coolant from
the engine by-passes the radiator core. Coolant is
routed through the vent line (for removing air from the
system) to the top tank, and from the top tank to the
engine through the shunt line. This allows the engine to
retain heated coolant until the normal operating temp-
erature is reached.

2. When the normal operating temperature is reached,
the thermostat opens allowing full flow from the engine
to pass through the radiator.

NOTE When replacing a radiator, refer to Service Bul-
letin 222 for information on converting from a
asic diesel system to a full deaeration system.

CLOSED STAT COOLANT FLOW
Standpipe

Vent Line
Baffle

Engine Coolant Outlet

(

Coolant Outlet
Manifold

Thermostat Housing

_ Coolant By-Pass

B

Coolant Pump

_lL__Z/ \T\ >

Shunt Line

Bottom
Tank

Engine Coolant Inlet

B153

OPEN STAT COOLANT FLOW
—

>

>< ==
<= Main Flow
Supply Line
Flow

» Deaeration Flow

Figure 2 Full Deaeration Cooling System
(Continued)
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MAINTENANCE
Daily (Start of Each Shift)

1. Inspect the cooling system for leaks; correct the
cause for any leaks.

Avoid injury from escape of hot coo-
lant from radiator. Do not remove
pressure cap while engine is hot. After engine is cool,
proceed as follows:

—Place a heavy cloth or other protective covering over
cap.

—Without pressing down, slowly turn cap counter-
clockwise until it stops at safety detent.

—Wait a few minutes to allow residual pressure (indi-
cated by hissing sound) to escape completely.

—When all hissing stops, depress cap, turn counter-
clockwise, and remove.

2. Check the coolant level:
a) Remove the pressure cap from the radiator (see
Figure 3).

b) Fill the radiator with a solution of clean, soft water
and anti-freeze or rust inhibitor until the solution
is up to the bottom of the filler neck (approxi-
mately one inch from top of radiator if not
equipped with filler neck).

c) Securely reinstall the pressure cap.

NOTE Refer to the Engine Manual or the local engine
distributor for anti-freeze and rust inhibit
recommendations.

Monthly
Check the tension of the fan and water pump belts.

1. The best tension for the belts is the lowest tension at
which the belts will not slip with the engine running at
maximum speed.

If a belt slips, tighten it.

2. Check new belts frequently during the first day of
operation.

3. Toomuch tension will shorten the life of the belts and
bearings.

4. Keep the belts and sheaves free of any foreign mate-
rial that may cause them to slip.

Semiannually (Spring and Fall)

1. Inspect the thermostat and the pressure cap for
proper operation. The thermostat should open at
approximately 175-185 psi. The pressure cap should
open at approximately 7 psi. Replace either if defective.

2. Inspect all cooling system hoses. Replace any hose
that feels abnormally hard or soft.

3. Tighten
4. Instal roper fan for the season: the summer fan
blow . the\winter fan draws in.
NO ome cranes, the fan must be removed to
a!l the correct one. On other cranes, the
blades are adjustable.

an all dirt and other debris from the outside of the
iator core.

6. Check that the overflow tube (Figure 3) is open.
7. Drain and refill the cooling system:

hose clamps.

a) Remove the pressure cap from the radiator.

b) Open the drain on the radiator, the engine, each
heat exchanger, and the water pumps (Figure 4).

c) Wait until all coolant has drained.

d) Flush the cooling system if needed (see Engine
Manual for recommendations).

e) Install new coolant filters or conditioners, if
equipped.

f) Close all drains.
g) Fill the radiator (see DAILY step 2.b).
h) Securely reinstall the pressure cap ontheradiator.

i) Run the engine for about 10 minutes (coolant at
normal operating temperature).

i) Recheck the coolant level (see DAILY step 2).
IMPORTANT On VICON cranes, air must be bled
from water pump (Figure 4) for heat exchangers. Open

plug orvalve attop of water pump. When a steady stream
of coolant appears, close plug or valve.

(Continued)
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Radiator

Heat Exchangers

V-Belt

. (under guard)

Drain Valve
or Plug

Water Pumps

Figure 4 Coolant Drains

k.
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

ENGINE AIR CLEANERS

GENERAL

This folio provides service instructions for oil-washed
and dry-type engine air cleaners. Servicing engine air
cleaners is an important maintenance function. A
clogged air cleaner will prevent adequate air flow to the
the engine, resulting in poor starts, excessive fuel con-
sumption, increased exhaust emissions, and possible
engine damage.

SERVICE TIPS

To maintain maximum element service life and maxi-
mum engine protection, the air cleaner should be
inspected regularly. The inspection should include these
points:

1. Inspect the tube between the air cleaner and engine to
be sure all clamps and flange joints are tight. Check for
cracks; replace defective parts.

2. Check for loose mounting clamps and bolts; tighten if
necessary.

3. Inspect the air cleaner inlet for obstructions; remove.

4. If equipped, the dust ejector (see Figures 4 and 6)
must bein place, notinverted or damaged, and free from
obstruction.

which could indicate a leak; replace faulty parts.

6. Inspect the dust cup (Figure 4) daily for dirt accu%

5. Check the air cleaner for dents or other damag

lation. Empty the dustcup whenitis two-thirds full.
interval can be lengthened when the rate of accumudj4-
tion is established.

NOTE The dust ejector, when provided, minimizes dust
cup servicing.

7. The oil cup (Figure 2) must be checked daily for dirt
accumulation. Service the oil-washed air cleaner when
there is one-half inch of dirt in either cup. This interval
can be lengthened when the rate of dirt accumulation is
established. Extremely dusty conditions may require
several inspections daily.

8. If equipped, check the service indicator daily (Figure
1) (dry-type air cleaners). The service indicator signals
whentochangetheaircleanerelement. The “red flag”in
the window gradually rises to the top as the air cleaner
loads with dirt. DO NOT service the element until the
flag reaches the top and locks in place. When “locked”,
the flag will remain at the top when the engine is
stopped. After changing the element, push the buttonto
reset the indicator.

NOTE If a service indicator is not provided, service the
elementinaccordance withthe engine manufac-
turer's recommendations.

IMPORTANT Do notserviceair cleaner with engine
running; otherwise, dirt will be drawn directly into
engine.

SERVICING OIL-WASHED AIR CLEANER
(Figure 2)
©Manitowoc 1984

Reset button

Figure 1 Service Indicator

1. Detach the clamps and removethe oil cup. If used, lift
the removable element assembly from the oil cup.

2. Pourthe oil out and separate theinner cup from the oil
cup. Th ughly remove all sludge and wipe the cups
clean.

3. Beassemble the cups. Refill both cups to the indi-

(@ level. Use SAE #10 oil for below freezing
emperztures; use SAE #30 oil for above freezing
peratures. The same oil used in the engine crank-
is acceptable.

. Hold the removable element, if equipped, up to a
bright light. The element is clean if a bright even light
pattern is seen through the wire mesh.

If the element is even partially plugged with dirt, lint or
otherdebris, it mustbe thoroughly washed with solvent.
Blow the element clean with compressed air.

5. Inspect the bottom of the body each time the air
cleaneris serviced. The body assembly must be removed
and cleaned if there are signs of dirt build-up or plug-
ging. Proceed as follows:

a) Clean the center tube with a solvent-soaked
swab.

b) Pump solvent through the air inlet with sufficient
force and volume to produce a hard even stream
out the bottom of the body. Reverse flush until ali
foreign material is removed.

c) Dry the body and reinstall it on the engine.
NOTE Perform step 5 at lease once a year.

6. Reassemble the removable element to the oil cup and
the oil cup to the body. Make sure the oil cup is properly
seated against the body and attach the clamps.

SERVICING DONALDSON DRY-TYPE
AIR CLEANER (Figure 4)

NOTE Refer to the air cleaner illustration which most
closely resembles your air cleaner.

1. Remove the dust cup and/or the element cover.

2. Clean the dust cup and cover. If equipped, clean the
dust ejector.
(Continued)

8-24-76 (Rev. 9-12-84)

ENGINE AIR CLEANERS
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Figure 2 Oil-Washed Air Cleaner

3. Remove the wing nut and carefully lift the prima
element out of the body. Wipe the body clean.

For minimum downtime, replace the dirty primary ele-
ment with a new or properly cleaned element. If the
element is to be cleaned for immediate reuse, reinstall
the cover and/or the dust cup to protect the induction
system.

4. If desired, the primary element can be cleaned with
one of the following methods:

a) COMPRESSED AIR —
Direct air flow through the element from the
inside out. Move the nozzle up and down while
rotating the element. Keep the nozzle at least one
inch from the pleated paper. Do not exceed 100
psi air pressure.

b) WASHING —
Soak the element 15 minutes in an air cleaner
detergent and water solution (Donaldson D-1400
or equivalent). Rinse the element until the wateris
clear. Do notexceed 40 psi water pressure. Airdry
or use warm flowing air not to exceed 160°F. Do
not use compressed air or light bulbs.

c) INSPECTION —
After cleaning, place a bright light inside the ele-
ment and rotate the element slowly. Do not use
the element if any ruptures, holes, or damaged
gaskets are discovered.

NOTE Replace the primary element after six cleanings
or annually, whichever comes first.

5. If equipped, the safety element must not be cleaned.
Replace the safety element with a new one every third
time the primary element is cleaned.

6. Replace any damaged cover or body seals. Annual
replacement of all seals is recommended.

7. When equipped, clean the tubes with a stiff fiber
brush (see Figure 3). If heavy plugging is evident,
remove the lower body and clean it with compressed air
and water not exceeding 160°F.

Tubes

8. Inspect a new element for shipping or storage dam-
age before installation. Do not use a damaged element.

9. Reinstall the safety element, if removed, and the
primary element. Make sure the hold-down or wing nuts
are securely tightened.

10. Reinstall the cover and/or the dust cup. Make sure
the clamp ring, clips or wing nut is tight to ensure a 360
degree seal.

(Continued)
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SERVICING FARR DRY-TYPE AIR CLEANER
(see Figure 6)

1. For the tube style, loosen the nuts and remove the
moisture eliminator or the pre-cleaner. For the pleated-
paper style, remove the straps.

2. Remove the dirty element.

Forthetube style, insertfingers in the element openings
(see Figure 5). Loosen all four corners one at a time by
pulling straight out. It may be necessary to break the
seal along the edges of the element. After the seal has
been broken, pull the element straight out and slightly
up so it clears the sealing edge of the body.

3. Wipe the body clean. If extremely dirty, the pre-
cleaner, the moisture eliminator, or the inlet screen can
be cleaned with high-pressure water or steam.

4. Inspectthe dirty element for soot or oil. Sootindicates
engine exhaust leaks or exhaust “blow-back”. If the
element appears oily, check for escaping fumes from the
crankcase breathers.

5. Discard the element; do not clean and reuse it.

6. Inspect the new element for damage. Do not use a
damaged element.

7. Assemble the new element to the body. For the tube
style, hold the element in the same manner as when it
was removed (see Figure 5). Insert the element in the
housing; avoid hitting the element tubes against the
body.

Element
Seal T,
fl

Figure 5 Removing Element

8. The air cleaner requires no separate gaskets or seals;
therefore, exercise care to ensure that the element seal
seats squarely within the body. Firmly press all edges
and corners of the element to effect a positive seal
against the seal flange in the body. DO NOT pound or
press on the center of the element.

9. Assemble the pre-cleaner or moisture eliminator
squarely against the housing.

For the tube style, tighten the wing nuts evenly using a
criss-cross, corner-to-corner pattern. Tighten the nuts
hand tight and make two more turns with a small
wrench. If flanged locknuts are used, torque them to 70
in.-1bs.

For the pleated paper style, assemble the straps to the
housing.

Tube Style

,4
A

NEY
\Q//,’
1’/’
/

L
AN
BV %:989/859/

Element

Pre-Cleaner

Dust
Ejector

Tube Style <

w

o]

Q
<

A
\

Moisture
Eliminator

Element

Pleated-Paper Style

Element

Service Body
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Figure 6 Farr Dry-Type Air Cleaners

/Service

B

Indicator

Indicator

Screen

FOLIO 884-4



BATTERY MAINTENANCE
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SAFETY INFORMATION

A WARNING

Battery gases are explosive!

Batteries can explode with great violence and spraying of
acid if a spark or flame is brought too near them. The
room or compartment in which batteries are stored must
be ventilated and away from flames or sparks.

Avoid sparks while charging batteries; do not dis

connection between batteries until charger is OFF.

Another source of explosion lies in the reverse conne of
charging equipment. This hazard is present with all types of
chargers, but particularly in the case of high-rate equipment.
Carefully check the connections before turning the charger
ON.

Improper use of a “booster” battery to start a crane when the
normal battery is inadequate presents a definite explosion
hazard. To minimize this hazard, the following procedure is
suggested:

1. First connect both jumper cables to the battery on the
crane to be started. Do not allow ends of cables to touch.

2. Then connect the positive cable to the positive terminal
of the booster battery.

3. Finally, connect the remaining cable to the frame or
block of the starting vehicle. NEVER connect it to the
grounded terminal of the starting vehicle.

If electrolyte comes in contact with eyes, skin, or clothing, the
area must be immediately flushed with large amounts of
water. Seek first aid if discomfort continues.

© 2002 Manitowoc Cranes, Inc.

CAUSES OF BATTERY FAILURE

Overcharging

Overcharging is the number one cause of battery failure, and
is most often caused by a malfunctioning voltage regulator.

cayusea

reRizates, reducing the battery’s capacity or causing an

heat is the result of overcharging. Overheating
lates to warp which can damage separators and
t circuit within a cell. This resultant bubbling and
pf the electrolyte can wash the active material from

nal short.

Undercharging

Undercharging can cause a type of sulfate to develop on the
plates. The sulfate causes strains in the positive plates which
results in plate buckling. Buckled plates can pinch the
separators and cause a short circuit. An undercharged
battery is not only unable to deliver power, but may freeze
(see Table 1).

Table 1
Battery Freeze Points

sweorcnae | FEL | I
100% 1.26 70 e

75% 123 39 6

50% 1.20 16 26

25% 1.17 2 19
DISCHARGED 111 +17 8

The sulfate condition can eventually be converted to metallic
lead which can short the positive and negative plates. These
small shorts can cause low cell voltage when the battery is
charged.

Rev. 04-08-2002
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BATTERY MAINTENANCE

Lack of Water

The plates must be completely covered. If the plates are
exposed, the resultant high acid concentration will char and
disintegrate the separators. The plates cannot take a full
charge if not completely covered by electrolyte.

Hold-Downs

Loose hold-downs will allow the battery to vibrate in the

holder. This can cause cracks or wear in the container and
cause acid to leak. Leaking acid corrodes terminals and
cable resulting in high resistance battery connections. This
weakens the power of the battery. Overtightened hold-downs
can distort or crack the container resulting in the same
problem.

Overloads

Avoid prolonged cranking or the addition of extra electric
devices which will drain the battery and may cause excessive
heat.

MULTIPLE BATTERY SYSTEM

Multiple battery systems are connected either in series or in
parallel. Always refer to your wiring diagram for correct
connection.

IMPORTANT: Installing batteries with reversed electrical
connections will not only damage batteries
but also cranes electrical system, voltage

regulator, and/or alternator.

MAINTENANCE
Weekly — Check Electrolyte Level

1. Clean the top of the battery before removing the vent
caps. Keep foreign material out.

2. Distilled water should be used. Drinking water is,
however, satisfactory. Water with a high mineral content
(well, creek, pond) must not be used.

3. Never overfill the cells. Overfilling will cause electrolyte
to pump out, and corrosion damage will result.

Any spills on painted or metal surfaces must be
immediately cleaned and acid neutralized with baking
soda or ammonia.

4. Look for heavy deposits of black lead like mineral on the
bottom of the vent caps. This indicates that active
material is being shed (a result of overcharging).

An excessive amount of water consumption also
indicates overcharging.

5. Sulfuric acid must never be added to a cell unless it is
known that acid has been spilled out or otherwise lost —
consult your battery dealer for instructions.

Every 2 Months — Test Batteries

NOTE: Before testing a battery: determine that the
alternator is putting out current, that the current is
flowing to the battery, and that the voltage delivered

is within acceptable limits.

Hydrometer Test

1. The electrolyte level in each cell must be at its proper
height to get reliable readings.

2. Readings should not be taken immediately after water is
added. The solution must be thoroughly mixed by
charging.

3. Likewise, readings should not be taken after a battery
has been discharged at a high rate, such as cranking.

4. When reading a hydrometer, hold the barrel vertical with
the float freely suspended.

5. Draw the electrolyte in and out several times to bring the
float temperature to that of the electrolyte.

6. Take the reading across the bottom of the liquid level;
disregard curvature of the liquid.

must be temperature corrected. Subtract
the reading for each 10° below 80°F. Add
eagh 10° above 80°F

0 6
N %lr

3 the electrolyte temperature which is important,
not air temperature.

ydrometer Readings

Temperature corrected hydrometer readings may be
interpreted as follows:

Hydromgtpe.rgsfading — % Charge
1.260-1.280 = 100%
1.230-1.250 = 75%
1.200-1.220 = 50%
1.170-1.190 = 25%
1.140-1.160 = Very little useful capacity
1.110-1.160 = Discharged

If any two cells show more than 50 points (0.050 SP. GR.)
variation, try to recharge the battery. If the variation
persists, the battery should be replaced

NOTE: For more specific hydrometer test information, refer

to the instructions provided with your hydrometer.

Folio 972-2
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Open-Circuit Voltage Test

A sensitive voltmeter can be used to determine a battery’s
state-of-charge as depicted in Table 3.

The open circuit test is not as reliable in determining a
battery’s condition as the hydrometer test. This test is
acceptable for stored batteries, but not ones in use.

This test must not be performed on batteries being charge or
delivering power; charging causes an increase in voltage
which may persist for an extended period.

Table 3
Open Circuit Cell Voltage

Approx. Open
% Charge Specific Gravity Circuit Cell
Voltage
100 1.260 2.10
75 1.230 2.07
50 1.200 2.04
25 1.170 2.01
Discharged 1.110 1.95
NOTE: Detailed test information is provided by the meter

manufacturer.

High Resistance Test

A voltage drop (while cranking) of more than 0.2
between the starting motor cable and ground can
hard starting regardless of a battery’s condition. The
drop can be caused by a poor contact between th e
terminal and ground or between the clamp terminal and the
battery post. Poor start-switch contacts and frayed, corroded
or broken cables can also be the cause.

Quarterly

1. Thoroughly clean the batteries and the holder with
baking soda.

2. If provided, make sure the drain holes are open in the
holder. If water collects in the holder, drill drain holes.

3. Clean the posts and terminals. The posts can be tightly
coated with grease to prevent corrosion.

4. Make sure the hold-downs are in good condition; replace
faulty parts.

5. Replace frayed, broken or corroded cables.

6. Replace the batteries if their containers are cracked or
worn to the point they leak.

7. Ensure good contact (tight) between the clamp terminals
and battery posts.

Make sure the hold-downs are tight enough to prevent
battery movement but not so tight to cause distortion.

CHARGING

If at all possible, the battery should be at room temperature
when recharging. Before a battery is recharged, it must be
thoroughly cleaned.Take care not to allow dirt to enter the
cells.

A battery should be recharged in the way it was discharged.
If it was discharged over a long period of time, it should be
recharged slowly at 6 to 10 amps for up to 10 hours. A rule-
of-thumb value for a slow rate is a current equal to about
one-half the number of plates per cell in the battery. A battery
with 13 plates per cell, should, therefore be charged at 7
amps.

If a battery was discharged rapidly (cranking until dead), it
can be recharged on a fast charger with an output of up to 40
amps for a maximum of 2 hours. If the electrolyte
temperature reaches 125°F or if it gases violently, the
charging current must be reduced or halted to avoid battery
damage.

For optimum charging results, adhere to the charger
manufacturer’s instructions.

STORAGE

Wherngrie\lnachine is left idle for prolonged periods, it should
be eripdically to charge the batteries.

ring a battery, make sure it is at least 75% charged
nt the possibility of freezing.

ow your battery dealer’'s recommendations.
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TORQUE CONVERTERS

All Models
CONTENTS Page The oil then strikes blades on the TURBINE, causing the
CONVERTER OPERATION ... ... i, 1 turbine to turn in the same direction as the impeller.
SYSTEM OPERATION Torgque is thus transmitied from the input {(power
Controlled Converter .......................... 2 source) to the output (crane machinery).
Non-Controlled Converter...................... 2 Blades on the STATOR change the direction of oil flow
“Mﬁﬁm%tgﬁﬁmgg gg’ggégURES ------------------ 4 and direct the oil through all stages of turbine blades.
Checking Converter Qil Tank Level ............. 5 This redrrectfor? O.f oil mcreasgs the r?utput torque.
Checking Output Housing Oil Level............. 5 When the load is light, the turbine drives the load fas.ter
Checking Input Housing Oil Level .............. 5 wij(h less torque. When .the load is heavy, the turbine
Cleaning Orifice Filter ......................... 6 drives the load slower with more torque.
Cleaning Charge Pump Sediment Filter ......... 6 A Manitowoc VICON® controlled torque converter (Fig-
Checking Charge Pump Belts .................. 7 ure 2) is identical to a standard torque converter, except
Draining and Refilling Converter Oil System.... 7, 8 that a SLIDING SLEEVE (in yoke housing) is used over
Cleaning Suction Screen....................... 9 the impeller. The position of the sliding sleeve can be
Replacing Converter Oil Filter ... .. REER TR PR 9 changed to regulate the amount of oil flow between the
Draining and Refilling Output Housing .......... 10 impeller and the turbine. Thus, instead of changing the
Draining and Refilling Input Housing............ 10 speed of the power source to change converter output
Adjusting Controlled Converter Controls . .. .. 10, 11 speed (as is the case with the standard converter) the
Instalhng.Trunmon Pin Bus‘h'mgs ............... 12 position.of the sliding sleeve is changed and the power
Overhauhng Converter Positioner............ 12,13 SOUre run at a constant speed,
Installing Converter Sprocket................... 13 ) . .
Replacing Temperature Switch ................. 13 N FQK the remainder of these instructions, the
TroOUBIESROOtING « + e vvveeeseeeeaen 14,15 VICON controlled torque converter will be called

CONVERTER OPERATION

an IMPELLER (pump), a TURBINE (driven part),
STATOR (fixed part of turbine housing).

The IMPELLER is direct-driven by the power source
(diesel engine, electric motor, hydraulic motor). When
the impelleris driven, blades on the impelter force the oil
inside the converter housing to flow in arotary direction.

Turbine Housing o .
(Impeller, Turbine, Stator)

| Engine Clutch}
j- Control Lever
| . e

#3N

End Plate
and Clutch
Housing

Figure 1 Non-Controlled Converter

©Manitowoc 1990

A standard torque converter (Figure 1) is a fluid cgu @
pling that matches input power to varying output torg
andspeedrequirements. It consists of three basic

he “controlled converter.” The standard conver-
ter will be called the “non-controlled converter.”

Controlled converters are used with a transmis-
sion on single-engine cranes.

In some cases, controlled converters are used on
tandem engine cranes, with or without anengine
clutch.

Non-controlled converters are used without a
transmission on single-engine cranes and on
tandem-engine cranes.

rbine Hs g
Impeller, Turbine, Stato

Output

NOTE Some Controlled Converters have a clutch.

Figure 2 Controlled Converter

(continued)

11-22-78 (Rev. 8-16-90)

TORQUE CONVERTERS
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SYSTEM OPERATION (see Figure 3)
Controlled Converters
CHARGE PRESSURE

NOTE The following description of operation is for
cranes withtwo converters. Operation for cranes
and hoists with one converter is identical.

Charge pump (1) draws oil from tank (2) through suction
screen (3). The oil flows through pump (1) and filter (4)
and enters end plate (5) at each converter. The oil fills
the converters, flows outthe top of each turbine housing
(6) and returns to oil tank (2) through orifice filters (7).

Orifice filters (7) serve three purposes: filter oil returned
to oil tank (2), vent air from the system, and help main-
tain charge pressure.

Depending on engine speed, charge pressure will range
between 45-65 psi. Maximum charge pressure is limited
by a relief valve in charge pump (1). Pressure is shown
on a gauge in the operator’s cab and on some cranes at
the converter.

COOLING

The internal pumping action of each converter causes
oil to flow out each yoke housing (8) and each turbine
housing (6). The oil then flows through the heat
exchangers where it is cooled and returns to each end
plate (5).

The temperature of the converter oil will range between
160-225°F. A temperature gauge for each converter is
mounted in the operator’'s caband onsomecranes att
converters.

Temperature switches (9) are wired to a buzzer and r
light in the operator’s cab. The switches will close and

the buzzer andredlight will come on when the converter
oil temperature rises to 270°F.

Stop engine if converter oil tempera-
ture rises to 270°F or damage will
result. Correct cause for overheating before continuing
with operation.

NOTE lItis normalforthelightand buzzertocome onfor
a few seconds when starting or stopping the
engine but they should turn off when proper oil
pressure is reached.

Non-Controlled Converters
CHARGE PRESSURE

Each charge pump (1) draws fuel oil from the fuel tank
through sediment bowl filter (10). The fuel oil flows
through pumps (1) and filters (4) and enters end plate (5)
at each converter. The fuel oil fills the converters, flows
out the top of each turbine housing (6), and returns to
the fuel tank through orifice filters (7).

Orificefilters (7) serve three purposes: filter oil returned
to the fuejnank, vent air from the system, and help
maintai rge pressure.

engine speed, charge pressure will range
-65 psi. Maximum charge pressure is limited
alve in charge pump (1). Pressure is shown
€s in the operator’s cab and on some cranes at
verter.

@OOLING
he cooling system for non-controlled converters oper-

ates identically to the cooling system for controlled
converters.

(Continued)
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tank only on current production controlled
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Component Legend

. Charge Pump

. Oil Tank (controlled only)

. Suction Screen

Filter

End Plate

. Turbine Housing

. Orifice Filter

. Yoke Housing

. Temperature Switch (for alarm)

. Sediment Bowl Filter (non-controlied only)
. Pressure Sending Unit

. Temperature Sending Unit } (for gauges)
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(Continued)
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MAINTENANCE CHECKS
1t Controlled converters only.

T1 Non-controlled converters only.

e Both type converters.

Daily

Check oil levels (referto Lubrication Guide for oil capac-
ities; refer to Bulletin 152 for approved oils):

T Converter oil tank dipstick at operating tempera-
ture.

e Qutput housing dipstick.

Tt Input housing dipstick or grease fitting (if
equipped).

NOTE The input bearing for past production non-
controlled convertersis greased. The input bear-
ing for present production non-controlled con-
verters operates in oil, and adipstick is provided.

e Check system for leaks (tighten loose connections or
replace faulty parts as necessary).

T1 Check engine clutch adjustment (refer to instruction
plate on converter housing).

Weekly

Tt Clean converter orifice filters.

11 Clean charge pump sediment filters.
Monthly

T Clean converter orifice filters.

e Check that charge pump belts and pulleys are tight
and not slipping.

NOTE Some charge pumps are direct driven by the
engine and have no belts.

® Tighten all bolts and setscrews.

Quarterly

t Drain and refill converter oil system.

e Clean orifice filters.

11 Clean sediment bowil filters.

T Clean suction screen (inside oil tank).

® Replace converter oil filters.

¢ Drain and refill converter output housing.

Tt Draina efill converterinput housing (if equipped).

rter control adjustment.

itioner air cylinders with 2 or 3 drops of
ith air off, disconnect air line to get oil into
heck converter control system for loose or

eck converter positioner trunnions for wear and

X: essive clearance. Clearance should not exceed 0.005

inch.

NOTE Cranes manufactured before July 1977 did not
have nylon bushings at the trunnion pins. How-
ever, they can be updated; see “Installing Trun-
nion Pin Bushings” in this Folio.

When Required
t Install positioner trunnion bushings.
1t Overhaul converter positioner.

t Install converter sprocket.
e Adjust converter oil temperature switch.

(Continued)
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MAINTENANCE PROCEDURES
Checking Converter Oil Tank Level (see Figure 4)

With the converter oil at the operating temperature
{(between 160-225 degrees) and the enginerunning, turn
the handle on the dipstick counterclockwise to free the
dipstick. Remove the dipstick and check the oil level.
The oil must be between the HIGH and LOW marks
stamped on the dipstick.

if the oil is below the LOW mark, add approved oil
through the dipstick opening. Return the dipstick to the
tank and turn the handle clockwise to tighten the dip-
stick in the tank opening.

Figure 4 Oil Tank Dipstick

Checking Input Housing Oil Level (see Figure 6)

Check the oil level after the machinery has been stopped
for 10 to 15 minutes to allow the oil to drain down.

Remove the dipstick; the oil must be between the FULL
and LOW marks. if the oil is below the low mark, add
approved oil to the housing through the dipstick opening.

i

Figure 8 Input Housing Dipstick

Checking Output Housing Oil Level (see Figure 5)

Check the oil level after the machinery has been stopped
for 10 to 15 minutes to allow the oil to drain down.

Remove the dipstick; the oil must be between the FULL
and LOW marks. If the oil is below the LOW mark, add
approved oil to the housing through the fill opening.

Fill/Breather

Dipstick
Fill/Breathe

Figure 5 Output Housing Dipstick

(Continued)
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Cleaning Orifice Filters (see Figure 7)
1. STOP engine(s).

2. Close the shut-off valve between the orifice filter and
the bottom of the oil tank (controtled converter only).

3. Remove the filter assembly from the body by turning
the filter cap counterclockwise.

4. Loosen the disc assembly (do not disassemble) and
soak it in solvent.

5. Clean the oil passage holes in the filter cap.

Body
A293

Copper
Gasket

Qrifice
Hole

oil \Filter
Passage Cap
Holes

rifice Filter

Non-Controlled Converters

Figure 7 Orifice Filters

6. Dry the filter discs with compressed air. Then tighten
the filter discs to the filter cap. Do not over tighten discs;
finger tight is enough.

7. Clean the orifice in the body with a small wire.

8. Reinstall the filter assembly and open the shut-off
valve on the oil tank.

IMPORTANT Cleaning of orifice and orifice filter is
extremely important. Orifice filter serves three pur-
poses: it prevents solid contaminants from entering oil
tank, it helps maintain system charge pressure by creat-
ing line resistance, and it vents air from system.

Cleaning Charge Pump Sediment Filter (see Figure 8)

1. Loosen the clamp nut and swing the clamp to one
side.

2. Remove the sediment bowl; be careful not to lose the
gasket.

3. Remove the disc assembly from the head.

4. Soak the disc assembly and sediment bowl in clean
solvent.

5. Blow the sediment bow! and disc assembly clean and
dry with coflpressed air.

6. Assemble\the disc assembly to the head finger tight.

atthe gasket is in place and reinstall the
wl; tighten the clamp nut.

Gasket Disc

Assembly

Figure 8 Charge Pump Sediment Bowl| and Filter

(Continued)
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Checking Charge Pump Belts (see Figure 9)

Keep the charge pump belts tight enough so they do not
slip. A belt that slips could be the cause for low charge
pressure.

1. The best tension for a V-belt is the lowest tension at
which the belt will not slip under the highest load
condition.

2. Too much tension shortens belt and bearing life.
3. Check the tension of a new belt frequently.

4. Keep the belt and pulley free of foreign material.
5. If the belt slips, tighten it.

To Tighten Adjust
Charge Pump Down
Belts

Controlled Converters Non-Controlled Converters

arge Pump Belts

Draining and Refilling Converter Oil System

NOTE Non-controlled converters DO NOT require the
oil to be changed. Keeping the filters clean is all
that is required for the system.

1. Open the drain valve at each turbine housing (Figure
10).

2. Open the drain valve at each heat exchanger (Figure
10).

Output
Housing
Drain

Heat
Exchanger

Oil Drain
Either End ;

Figure 10 Converter and Heat Exchanger Drain Valves

(Continued)
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3. Close the shut-off valve for the charge pump suction
line at the oil tank (Figure 11). Disconnect the suction
line at the charge pump and hold the line in a container.
Then open the shut-off valve to drain the oil tank.

4. If equipped, open the bleed valve at or near the high-
est point in the system (Figure 12) to vent the system so
it will completely drain.

NOTE Before refilling the system with clean approved
oil, clean the suction screen in the oil tank, clean
the orifice filters, and replace the converter oil
filters.

5. Close the drain valve at each turbine housing and at
each heat exchanger.

6. Reconnect the charge pump suction line to the
charge pump.

7. Disconnect one of the cooling hoses from the top of
each converter (Figure 13) and fill each converter hous-
ing through the hose. When oil appears at the bleed
valve or when the housings are full, securely reconnect
the hose to each converter.

8. Fill the oil tank to the HIGH mark on the dipstick.

9. Open all shut-off valves at the oil tank. Then start the
engine and let it run at low speed. Add oil to the tank as
needed to completely fill the system.

10. Asthesystemis being filled with the engine runnin
slowly open the bleed valve (Figure 12) to release a
trapped air. Then close the bleed valve.

11. Check the system for leaks and proper charge pres-
sure (45-65 psi).

Figure 11 Oil Tank

VRN
Bleed Valve at Converter

Figure 12 Bleed Valves

¥
Hose to

Heat
Exchanger

i

Figure 13 Hose to Heat Exchanger

(Continued)

FOLIO 941-8



Cleaning Suction Screen (see Figure 14)

1. Disconnect the charge pump suction line from the oil
tank.

2. Remove the pipe fitting and screen from the tank.

3. Wash the screen in solvent and inspect it for rust,
holes, or breaks in the screen. Replace it if necessary.

4. Reinstall the screen and pipe fitting into the oil tank.
IMPORTANT Care must be taken during reassem-
bly of suction screen. All connections and fittings must

be tight; otherwise, air can be sucked into converter oil
system causing converters to overheat.

5. Reconnect the suction line to the oil tank.

Shut-off
Valve

Hose
Connector

Figure 14 Suction Screen (inside oil tank

Cover with By-pass
Valve

Clamp
Ring

25 Micron
Filter
— Cartridge

—Housing

Drain Seal

Plug

A299

e —

Replacing Converter Oil Filter (see Figure 15)
Two types of 25-mircron filters are used:

Cartridge Type — Replacement Element
Purolator No. 63151-3
Fram No. CH8PL

Spin-on Type — Replacment
Cross No. 1A9023
Canflo No. RSE-30-25

CARTRIDGE FILTER

1. Remove the plug and drain the filter housing.

2. Hold the cover down and remove the clamp ring.
There will be a slight spring tension on the cover.

3. Remove the cover and discard the element and the
cover gasket.

4. Clean the housing and gasket surface.
5. Install the new element in the housing.

6. Lubricate the new cover gasket with clean oil and
assemble it to the housing.

7. Carefully place the cover on top of the element.
8. Pr down on the cover and securely install the
cla g.

talNand securely tighten the drain plug.

@eck for leaks after start up.

filter.
2. Clean the gasket contact area on the head.
3. Lubricate the gasket on the new filter with clean oil.

4. Turn the new filter onto the head; turn the filter one
quarter turn tighter after the gasket contacts the head.

5. Check for leaks after start up.

iN—ON FILTER
A2 @ " Unscrew thefilter from the filter head and discard the
) :

Cartridge Filter Spin-on Filter

Figure 15 Converter Filters

(Continued)
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Draining and Refilling Output Housing (see Figure 16)

On some converters, the output housing bearing is
either greased or lubricated by oil from the chain case.
When the output bearing is lubricated by either of these
methods, the output housing will not have a fill/brea-
ther/dipstick or drain valve.

1. Open the drain valve at each output housing.

2. When the oil has completely drained, close the drain
valves and fill each output housing with approved oil to
the FULL mark on the dipstick.

Draining and Refilling Input Housing (see Figure 16)
1. Open the drain valve at each input housing.

2. When the oil has completely drained, close the drain
valves and refill each input housing with approved oil to
the FULL mark on the dipstick.

Figure 16 Output and Input Housing Drains

Adjusting Controlled Converter Controls
AIR CONTROL ADJUSTMENT (see Figure 17)

NOTE 1: Onsome machines, a hydraulic cylinderis also
connected to control arm (4). Remove the pin
from the hydraulic cylinder rod-end before
adjustingthe converter positioner. After adjust-
ing the converter positioner, adjust the hydrau-
liccylinderrod-end to align it with the pin hole
in control arm (4). Then install the pin.

2: Stopscrew settings given in Air Control
Adjustment steps 6 and 8 must be adhered to.
Any other setting must be approved by Mani-
towoc Engineering Co.

1. Remove Pin (1), pin (8, if equipped) and springs (7).
2. Loosen the jam nuts on stopscrews (2 and 3) and if
equipped (9 and 10).

3. Back out all of the stopscrews until they are flush with
the inside of the brackets.

4. Check the position of control arm (4) on control shaft
(13) as follows:

a) Turncontrolshaft (13) to the fully CLOSED inter-
nal limit and then to fully OPEN internal limit.

b) Observe the movement of control arm (4) during
step 4a; control arm (4) must not hit either end of
the bracket as shown in View A, Figure 17. Clear-
ance between the edge of the bracket and control

arm {4) should be approximately equal at the fully
opened and closed limits.

c) If the proper movement of control arm (4) is not
obtained, loosen setscrews (6) and adjust control
arm (4) for the prescribed movement. Then
securely tighten setscrews (6).

5. Move control arm (4) CLOCKWISE by hand (do not
force) to the fully CLOSED internal limit and hold. Then
line up the centerline of the positioner with the center of

the pin hole in control arm (4). '

6. Adjust stopscrew (2) until it just contacts control arm
(4). Then turn stopscrew (2) IN an additional 3/4 turn (3
flats). Lock the stopscrew with the jam nut.

7. Move control arm (4) COUNTERCLOCKWISE by
hand (do not force) to the fully OPEN internal limit and
hold. Then line up the centerline of the positioner with
the center of the pin hole in control arm (4).

8. Adjust stopscrew (3) until it just contacts control arm
(4). Then turn stopscrew (3) IN an additional 3/4 turn (3
flats). Lock the stopscrew with the jam nut.

9. Move control arm (4) to the fully CLOSED position
against stopscrew (2).

10. Adj d-end (5) until the rod-end pin hole lines up
with the' pin\Xole in control arm (4) and install pin (1).
NO od eénd (5) is slotted, adjust the rod end so the

%n‘ of the slot lines up with the hole in control
arm (4) and install pin (1). The end of the slot

@ should lightly contact the pin.
@PORTANT Do not ream pin hole in control arm
rrod-end unless absolutely necessary! Then ream to a

S

maximum of 0.750 inch. Pin must fit with a minimum
amount of clearance.

11. At this point adjust the manual control, if equipped.
MANUAL CONTROL ADJUSTMENT (see Figure 17)

NOTE When equipped with the manual control, the air
control forthe front converter MUST be properly
adjusted before starting the manual control
adjustment.

1. Remove pin (1), springs (7), and pin (8).

2. Loosen the jam nuts on stopscrews (9 and 10) and
back out the stopscrews until they are flush with the
inside of the bracket.

3. Slide slotted rod end (11) off control arm (12).

4. Check the position of control arm (12) on control
shaft (15) as follows:

a) Turncontrol shaft (15) to the fully CLOSED inter-
nal limit and then to fully OPEN internal limit.

b

~-

Observe the movement of control arm (12) during
step 4a; control arm (12) must not hit either end of
the bracket as shown in View B, Figure 17. Clear-
ance between the edge of the bracket and control
arm (12) should be approximately equal at the
fully opened and closed limits.

c) If the proper movement of control arm (12) is not
obtained, loosen setscrews (14) and adjust con-
trol arm (12) for the prescribed movement. Then
securely tighten setscrews (14).

(Continued)
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5. Move control arm (4) against stopscrew (2) and hold.
Lower control arm (12) will move also.

6. Turnstopscrew (9) IN until it just contacts controlarm
(12). Then lock stopscrew (9) with the jam nut.

7. Move control arm (4) against stopscrew (3). Lower
control arm (12) will move also.

8. Turn stopscrew (10) IN until it just contacts control
arm (12). Then lock stopscrew (10) with the jam nut.

9. Move control arm (12) against stopscrew (9).

10. With control arms (4 and 12) against stopscrew (2
and 9) and the manual control lever (in operator’s cab)
all the way forward, line up the bottom end of slotted
rod-end (11) with the pin holein the control arm (12) and

Minimum
Stopscrew (2)

install pin (8).

11. Move controlarms (4 and 12) from the fully CLOSED
to the fully OPEN positions. Check that both control
arms (4 and 12) contact the minimum stopscrews (2 and
9) and the maximum stopscrews (3 and 10) at the same
time. Also watch that pin (8) moves freely in slotted
rod-end (11) and does not contact either end of the slot.

12. Reinstall springs (7) and adjust as follows:

a) With pin (1) removed, start and run the engine at
full speed.

b) Adjust the tension of springs (7) so control arm
(4) is held in the CLOSED positon.

c) Install pin (1) into control arm (4) and rod-end (5).

/ Control Shaft (13)
L

Iy .
) ) I~ Typical Converter
Trunnion Pin ‘ (] Setscrews (6) Arrangement Positioner
Air Control > =
L T %4 _,/.‘?_——— Control Arm (4) L
/ / Bracket -
Positioner / TRUmM
Upper - 5
Support Hydraulic
\ Cylinder
Rod
Rod End (5) End

| |

NOTE If equipped with manual control, rod-
end (5) and (11) will both be slotted.

A296

QN

Control Shaft (15)

Control Arm (12)
\

Bracket —__

Minimum ."-
Stopscrew (9)

Bottom End of Slotted —
Rod-End (11) \

CLOSED OPEN

é Manual Control

Maximum
Stopscrew (10)

Control Arm (4)
CLOSED OPEN

Bracket

VIEW A

Approximately equal clearance
both ends when adjusting control
arm (4) on control shaft (13).

Control Arm (12)
CLOSED OPEN

Bracket —— | ’
\EJ VIEW B

Approximately equal clearance
both ends when adjusting
control arm (12) on control shaft (15)

Figure 17 Converter Controls

(Continued)
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Installing Trunnion Pin Bushings (see Figure 18)

Worn trunnion pin holes will change the positioner con-
trol settings and could cause converter faiture.

1. Ream the trunnion pin holes to 1.187 inch plus 0.001
inch or minus 0.000 inch.

2. Maintain the vertical centerline of the pin holes when
reaming.

3. Install nylon bushings (part no. 289827) and reas-~
semble the positioner assembly.

NOTE Use a plastic or rubber mallet to tap the nyion
bushings into the trunnion pin holes. DO NOT
ream the trunnion bushings, or the teflon lining
will be destroyed.

4. Adjust the positioner controls per the instructions in

this Folio.

Vertical

Centerline Figur‘ :
Overhauling Converter Positioner (see Figure 19)

GENERAL

Controlled converters use two different positioners.
Positioner 714531 has a 30 pound preload and is nor-
mally used on the front (hoist) converter; positioner
714532 has a 20 pound preioad and is normally used on
the rear (swing) converter.

Externally, both positioners look the same. The only
difference is the spacer inside the positioners. Posi-
tioner 714531 (front converter) has a 9/16"” spacer to
compress the spring to 30 pounds preload.

Positioner 714532 (rear converter) has a 3/8" spacer to
compress the spring to 20 pounds preload. The rest of
the parts are identical.

When disassembling two or more positioners, keep the
parts separate.

Positioner is spring preloaded. To
safely disassemble cylinder, adhere
to steps that follow.

REMOVAL (see Figure 17)

1. Disconnect the air line from the positioner.

2. Remove control arm pin (1) and (if equipped) springs
(7).

3. Removethe upper supportand remove the positioner
from the crane.

(>

Trunnion Pin

n Pins

DISASSEMBLY (see Figure 19)

1. Remove nuts (1) and the bracket.

2. Remove the rod-end and the jam nut.

3. Back off nuts (2). It may be necessary to hold the tie
rods with a vise grip pliers to keep the tie rods from
turning.

NOTE After nuts (2) have been backed off approxi-

mately 3/4 inch, the spring preload will be
released.

4. Disassemble the cylinder and wash all parts with
solvent.

5. Take note of which way the old seals are facing when
removed, and install the new seals the same way.
Replace all O-rings and seals.

6. Check all metal parts for wear; replace worn parts as
required.

REASSEMBLY

Use care when reassembling the piston seals and O-
rings. Use shim stock or other means to protect seals
and O-rings from being cut on sharp edges or threads
during reassembly.

Lubricate all parts with a good grade of air cylinder
grease.

Reverse the disassembly steps for assembling. Make
sure the piston nut and nuts (2) are tight.

(Continued)

FOLIO 941-12



INSTALLATION

Reverse the removal steps and adjust the positioner
controls.

Installing Converter Sprocket
INSTALLATION

Use LOCKTITE compound 40 (Loctite number 64041)
tosecurethe input sprockettothe converterinput shaft.
Loctite compound 40 will reduce input spline wear.

REMOVAL

Evenly heat the sprocket to 250°F. Heat will reduce the
Loctite compound to powder and make sprocket remo-
val easier.

Bearing
O-Ring

Bearing Breather

Replacing Temperature Switch (see Figure 20)

1. Remove the cover from the faulty switch and discon-
nect the electric wires.

2. Loosen the set screws and remove the faulty switch
and bulb.

3. Push the bulb on the new switch into the bulb well.

4. Slide the shoulder on the switch into the adapter and
securely tighten the setscrews.

5. Removethe switch coverand connect the wiresto the
red and yellow terminals.

6. Set the pointer to the 270 mark on the scale and
replace the cover.

NOTE It is necessary to replace the adapter and bulb
well only if it leaks oil. Drain the turbine housing
before removing the adapter and builb well.

Tube
O-Ring Rod
o
: Tube
Thke O-Ring Piston O-Ring
/ Spring \ Seal
N \
B N - i 1

Trunnion
Pin

Tie Rod (hold in this area
when removing nuts)

Figure 19 Converter Positioner

N

Adapter

Set Screws

Bulb Well

Bulb

]

— Limit Switch Assembly

o
A305

Figure 20 Temperature Switch

(Continued)
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TROUBLESHOOTING

PROBLEM

PROBABLE CAUSE

SUGGESTED SOLUTIONS

1. Fluid Loss 1.

Leaking seals

. Leaking lines

and/or connections

. Overflowing reservoir

. Other converter

leakage

. Some leakage is normal. However, if leakage is severe or
performance impaired, contact a Manitowoc Dealer.

. Check all lines and connections under normal operating
pressure. Tighten loose connections or replace defective
parts.

. Tank overfilled. Fill only to FULL mark on dipstick. Conver-
ter oil expands when hot. Bleed air from system; air expands
when hot.

. Tighten all suspected bolts and/or connections. DO NOT
OVERTIGHTEN! Contact a Manitowoc Dealer if leakage is
extreme or performance impaired

2. Poor Performance 1.
. Oil level too low

Air in oil system

. Low charging pressure

. Bleed system. Be sure orifice in orifice filter is open.

. Check oil level. Fill to FULL mark on dipstick. Check for oil
leaks under normal operating pressure.

. Check accuracy of gauge; replace if faulty. Check all lines,
connections and filters for leakage and/or obstructions; cor-
rect any fault or replace any defective parts. Charging pump
relief valve maype stuck open; repair orreplace as required.

Check charg/fg \pump belt; adjust if necessary.
4. Inadequate cooling 4. See Probjgm3.
3. Converter 1. Faulty temperature gauge 1 ity )part.
Overheating or sending unit

10.

. Low charging Pressure
. Oil level too low

. Air in oil system

. Restricted oil flow in con-

verter system

. Heat exchanger oil flow

plugged

. Incorrect use of converter

. Belts loose at coolant

pump or radiator fan

. Engine radiator cores

plugged

Wrong fan or fan blades 1Q.

. Replags @
5 (:P ;E u"

Problem 2-1.

@ Replace faulty or restricted hose.

6.

7.

9.

Clean or replace heat exchanger.

High engine speed when traveling crane long distance.
Travel at a lower engine speed.

. Adjust belts.

Clean radiator cores.

Install correct fan or adjust fan blades (fan should blow out

set wrong in warm weather and suck in during cold weather).
11. Radiator shroud noton or 11. Complete shroud must be in place and centered around fan.
centered
4. Low Output 1. Low air pressure to 1. Check air pressure to positioner. Should be at least 105 psi
converter positioner. tofully open. Correct as necessary. Adjust positioner if neces-
Positioner out of sary.
adjustment.
2. Low charging pressure 2. See Problem 2-3.
3. Air in oil system 3. See Problem 2-1.
4. Improper oil in system 4. Check for proper oil. See Bulletin 152 in Service Manual for

correct oil specification. Drain and refill system if incorrect
oil has been used. Excessive temperatures can lower oils
lubricating capacity.

(Continued)
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TROUBLESHOOTING

PROBLEM

PROBABLE CAUSE

SUGGESTED SOLUTIONS

5. Excessive Pressure 1. Clogged orifice filter. 1.

Remove and check orifice filter and disc assembly. Clean as
required. Pay special attention to small orifice. Thisis where
clogging is most likely to occur.

. Replace filter element.

Check relief valve for proper operation. Valve should main-
tain line pressure of 45-65 psi as measured at gauge on
instrument panel.

6. Excessive
Converter Noise

. Adjust positioner setting if necessary.

Internal converter parts are not field serviceable. Contact a
Manitowoc Dealer for replacement or rebuilding as required.
See Bulletin 221.

7. If equipped with
engine clutch:

Clutch jumps out of
engagement

Clutch will not
release

Slipping Clutch

Noisy clutch

. Worn linkage
. Improperly positioned

. Contaiminated oil filter 2
. Charging pump relief 3.
valve stuck closed
. Positioner control out 1
of adjustment and
sliding sleeve
“bottoming” on impeller
. Bearing failure 2.
. Adjustment too tight 1.

w

hand lever or linkage.

Properly adjust clutch.

2. Replace”woyn parts.
. Adj d lever or linkage so that engaging collar is in

neut ition after engagement is made.

or flywheel

. Warped clutch plates /]\hg e the torque converter from the engine and replace
(N

parts.

. Excessive grease in w
clutch release
ball bearing.

. Adjustment too loose 2.

emove the torque converter from the engine. Disassemble
the clutch. Wash the driving plate assembly with cleaning
fluid (non-oil base, non-inflammable), or replace driving plate
assembly.

Properly adjust clutch.

. Inadequate lubrication 1.

of clutch release
ball bearing.

. Worn splines on input 2.

shaft and/or clutch
driving plate

Grease bearing as instructed. If noise persists, replace
bearing.

Remove the torque converter from the engine. Disassemble
the clutch and replace worn parts.
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GENERAL DISTRIBUTION

>0¢ SERVIGE/PARTS

Bulletin No.: 10-2
Date: 12-12-91 (Rev))

BULLETIN

REPAIR POLICY FOR VICON® CONTROLLED CONVERTERS

The Manitowoc Engineering Co. VICON controlled converter is
a precision manufactured component and its proper field service
support is vital to satisfactory machine performance.

Manitowoc maintains an industry exclusive controlied converter
service/exchange program which allows customers to return
units (in need of service repair) to be exchanged for a fully re-
manufactured converter using one of the below outlined plans.

A Manitowoc remanufactured controlled converter is a
reconditioned “like-new” unit that has been overhauled and
tested by qualified factory specialists. On the average, 20 new
parts, including bearings, seals and shafts are used to rebuild
each torque converter.

The VICON converter service exchange program provides Man-
itowoc customers with an efficient, cost effective service re-
placement program for torque converters. Manitowoc En-
gineering Co. only distributes key VICON controlled converie

repair parts to authorized rebuild centers that have fagif
trained personnel and all special tools to effectively repaiatorqy

converter units.

Plan A - WARRANTY

Manitowoc Engineering Co. (hereinafter referred to as Company)
warrants each converter remanufactured by the Company and
its rebuild stations to be free from defects in materials and
workmanship under normal use and service, for a period of 12
months from date of original delivery for machines doing liftcrane
duty, and 6 months for all other machine operations.

Company, will repair or replace, at its option, F.O.B. origin point
of shipment, any converter that in Company's (or its rebuild
stations) opinion are defective. Company will require the return
of the remanufactured converter, transportation charges prepaid,
to the factory or its rebuild stations for inspection and analysis.
If the converter is determined to be defective in the sole discretion
of Company or its rebuild stations, reasonable transportation
charges will be reimbursed.

This warranty shall not apply to: 1. Normal wear and tear; 2.
Any converter that has been altered, modified, improperly
installed; or, 3. Any converter that has been subject to misuse,
abuse, neglect, accidents, or improper maintenance.

The liability of Company (and its rebuild stations) arising out of
the sale, use or operation of remanufactured converters, whether
in warranty, contract or negligence, inciuding claims for special,
indirect or consequential damages, shall not in any event exceed
the cost of furnishing a replacement for a defective remanu-
factured converter as hereinabove provided. Upon the expiration
of the warranty period, as hereinabove provided, any such

MANITOWOC ENGINEERING, CO.

liability shall terminate. The foregoing warranty shall constitute
the sole and exclusive liability of Company.

PLAN B - MINIMUM EXCHANGE CHARGE
For converters whose service life exceeds the warranty period.

NOTE - Any converter being returned to the Manitowoc factory
or one of its rebuild stations under Plan B must be in
rebuildable condition. If major component change
results in a rebuild cost above the exchange rate then
Plan C will apply.

ULL CHARGE
rter has been abused or subjected to abnormal
ch as fire, submersion in water, or operation to

d on.

ny converter returned to the Manitowoc factory or one
of its rebuild stations under Plan C will be charged for
the actual time and material used to rebuild the
converter. This charge will not exceed the cost of 90%
of a new converter.

In addition to our Manitowoc, Wisconsin, factory service center,
we have added converter overhaul centers to provide effective
customer service support in the following areas:

Coastal Equipment Co., Inc.
(Louisiana)

P.O. Box 716

Harvey, LA 70059-0716

Phone: 504-394-7400

Shipping Address:
2616 Engineers Road
Belle Chasse, LA 70037-3111

Manitowoc (UK) Limited
St James Mill Road
Northampton NN5 5JW
ENGLAND

Phone: 604-583-334

Long International (MEECO) E.C.
P.O. Box 5156

Mina Sulman, Bahrain

ARABIAN GULF

Phone: 973-728757

Coastal Equipment (Singapore)
Private Limited

26 Benoi Road, Singapore 2262

REPUBLIC OF SINGAPORE

Phone: 65-861-7133

Division of The Manitowoc Company, inc. Manitowoc, Wisconsin 54220






A division of The Manitowoc Company, Inc.

5 MANITOWOC ENGINEERING CO.

Manitowoe, Wisconsin 54220

TRANSMISSION CASE LUBRICATION SYSTEM
ALL MODELS

TRANSMISSION CASE LUBRICATION SYSTEM
(TYPICAL ILLUSTRATION - 6400 SHOWN)

.

- CONVERTER BEARING
PRESSURE A LUBRICATOR ORIFICES
GAUGE
FLOW METER | N r ,
R\ [&_@3 L MANI /
PRESSURE__ [} | T o
H
SENDING LJ\FILTER
UNIT [
‘ S o %)
S%ULATING TRANSMISSION ===
CASE SUMP === e = o]
SUMP DRAIN
DRIVE CHAIN
FOQM IST & SWING PuMP LUBRICATORS
CHECK VALVE‘>@ ‘(ING LUBRI CATORS
HEAT EXCHANGER—> FIGURE ONE

2

%

S

PURPOSE:

The purpose of this folio is to offer
general information on the operation of
the transmission case lubrication system,
and to give specific information on main-
tenance and trouble shooting procedures
pertaining to the transmission case lub-
rication system.

NOTE

For lubrication information refer to the
lubrication folio in your service manual.
For specific transmission case lubrica-
tion piping refer to your Parts Book.
Illustrations used in the operation por-
tion of this folic are typical. Actual
piping will vary from model to model.

OPERATION

A. TRANSMISSION LUBRICATION SYSTEM

1. Fluid is drawn from the trans-

mission case, goes through a heat
exchanger (if so equipped), and
enters the circulating pump.

2. Fluid exits from the pump, goes
through a filter and a flow meter
gauge and enters a manifold.

3. From the manifold fluid is forced
through orifices to lubricate con-—
verter bearings (and may lubricate
other bearings as shown in Figure
One) and through drive chain lub-
ricators.

4, Fluid then returns to the trans-—
mission case sump.

B. FLOW METER ALARM FUNCTION (FIGURES ONE

& TWO)

1. The function of the flow meter
alarm is to warn the operator by
means of an audible alarm and light
in the operator's cab, that the

(CONTINUED ON NEXT PAGE)
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Manitowoe Engineering Co.

transmission case lubrication sys-—
tem has lost flow. This alarm is
also tied into the converter cool-
ing system. (See Folio 941 for
further information).

NOTE

When starting the engine, the alarm may
sound for a few seconds until proper en-—
gine o0il pressure has been reached. It
may also sound for a few seconds when
stopping the machine.

CAUTION

DO NOT DISCONNECT WIRES FROM FLOW METER
ALARM. THE ALARM IS NEEDED TO INDICATE
POSSIBLE TROUBLE WITH THE CONVERTERS OR
TRANSMISSION CASE BEFORE TROUBLE OCCURS.

MAINTENANCE CHECKS

TWICE DAILY

1. Rotate handle of filter in lubri-
cating system a minimum of one
turn (Figure Two).

2. Check transmission pressure gauge
on remote instrument panel., Oper-
ating pressure should be approx.

5 to 10 psi when the engine is
at low idle and the system is at
operating temperatures.

DATLY

1. At start-up check lubricating oil
level in transmission case (sight
gauge - Figure Three) or chain case
(dipstick - Figure Four). O0il
level in sight gauge should be 1/2
to 3/4 of glass., O0il level on dip-
stick should be between high and
low marks.

NOTE

On some machines the transmission case is
connected to the chain case by a drain line.
Therefore, only a chain case oil level
check is necessary.

MDIPSTICK

200 HOURS

1. Check transmission case circulating
pump belt tension. Deflection should
be 1/2" to 3/4" (Figure Five).

CAUTION

BEFORE CHECKING BELT TENSION DISCONNECT
BATTERY TO PREVENT START-UP.

FOLIO 954-2
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SHEAVE

BELT

FIGURE FIVE

2. Drain filter in transmission case
lubricating system (Figure Two).

1000 HOURS OR 3 MONTHS

1. Drain and refill transmission case

lubricating system (Figure Eight). g

2. Drain the transmission case lubrij
ting system filter. Remove bo

clean and reassemble (Figure Tw

3

NOTE

Make certain replacement fluid is the
correct type. For further information
see lubrication section of service manual.

6 MONTHS
1. Check orifice fittings to converter

bearings (Figure Six). Make certain
they are clear of obstructionms.

CONVERTER

FIGURE SIX

Manitowoce Engineering Co.

2. Check drive chain spray lubricators
to make certain they are clear of
obstructions and that cap is tight
(Figure Seven).

FIGURE EIGHT:

8/17/78

FOLIO 954-3






WL MANITOWOC EN
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GINEERING CO.

Manitowoc, Wisconsin 54220

OIL FILTER

ALL MODELS

"TYPICAL INSTALLATION"

HANDLE

VENT PLUG
GLAND NUT —
GRAPHITE
ASBESTOS —F& HEAD
PACKING Il Il
FIBER ' RETAINING

A FILTERS)
GASKET X
ELEMENT N
(SIZE XIX| SUMP
VARTES) ; AN
/

GENERAL

This filter is used to filter the lubri-
cating 01l in the transmission and chain
or gear case clrculating oil systems.

OPERATION

The filter element consists of a series

of alternately spaced discs, spacers and

cleaner blades. The spacers form small

openings through which the oil must pass.

As the o0il flows through the element,
foreign material is deposited on the discs
and acers. When the handle is turned,

t scs and spacers are rotated past the
~teansx blades. The cleaner blades dis-
the particles, causing them to drop

‘he bottom of the sump.

d
7 Y54

O

DAILY MAINTENANCE

Clean the filter cartridge by turning the
handle one complete revolution, in either
direction, several times daily. Experi-
ence should dictate the interval between
cleanings; there is no danger in turning
the handle too often. The harder the
handle turns, the greater the amount of
particles collected on the element.

CAUTION

NEVER USE A WRENCH OR OTHER TOOL TO TURN
THE HANDLE. CARTRIDGE DAMAGE MAY RESULT.

If the handle turns hard, rotate it back
and forth until the cartridge frees itself
and the handle can be turned easily
through a complete revolution.

Tighten the gland nut if there is leakage
past the gland packing. Do not over-
tighten; the handle will be harder to turn.
If leakage persists, replace the gland
packing.

1-26-79

OIL FILTER
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CLEANING SUMP

The sump must be cleaned at each oil
change, as follows:

NOTE

This interval should be shortened if un-
usually dirty conditions are experienced.
1. Stop the engine. Install warning tags
to WARN against starting the engine.
2. Remove the plug and drain the sump into
a container.

Remove the hardware securing the sump

to the head (some filters use a clamp
ring for this purpose).

Remove the sump. Do not pry the sump
from the head; gasket damage may
result.

Thoroughly clean the sump in solvent
and dry.

6. If the cartridge is plugged, proceed
as follows:

D

a. Disconnect the inlet and outlet lines.
b. Remove the head and element, as an
assembly, from the machine.

NOTE

Because of difficulty in reassembling, it
is not recommended that the element be re-
moved from the head or otherwise dis-
assembled. The element should be removed
from the head only if the element is to be
replaced.

Soak the element in solvent. While
soaking, turn the handle back and
forth until it can be turned easily a
complete revolution.

C.

d. Blow the element dry with compressed
air. Take the necessary precautions
to prevent injury from flying particles.

e. Be sure the arrows, on the head, point
in the direction of o0il flow. Attach
the head to the machine. IMPROPER
INSTALLATION WILL RESULT IN DAMAGE.

Securely attach the inlet and outlet
lines.

If necessary, replace the head gasket.

Securely assemble the drain plug to the
sump.

Attach the sump to the head. Make sure
the screws are securely, but evenly,
tightened.

10. Refer to Folio 954 and fill the system

to the proper level. Start the engine
and chgck for leaks.

St the engine, allow the oil to
and recheck to make sure the
g?% is at the proper level.

11.

FOLIO 981-2
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

ROTATING BED SUMP CIRCULATING OIL SYSTEM
3000 — 4600 Series-4/5

CONTENTS Page
System Operation ......... ... iiiiiiinin.... 1
Pressure Gauge Operation ....................... 2
Flow Switch Operation........................... 2
Maintenance ......... ... . i 2

Every 8Hours ... ... . 2

Every 200 Hours . ... i 3

Every 2000 HouUrs ... 3-4
Relief Valve Adjustment .......................... 4
Cleaning ReliefValve ............................ 5
Troubleshooting Guide .......................... 5

NOTE Theillustrations and photos used in this folio are
for identification purposes only; they do not
depict any one model. The location of compo-
nents and the items which are lubricated varies
from model to model; refer to your parts manual
for the exact piping arrangement on your crane.

Lubricator
(Chain Case all
Current 4600's)

¢

£ %f/x

(

Pressure

Magnetic
Suction
Screen

(if equipped)

B72

/,
©Manitowoc 1984

Lubricator,
(Drum Gears 0b\or
f Drum 4600°5-1\&, 3)
(

\_-
_|__ oilFilter

Rotating Bed
Gauge Sump Bowl

@ (Some Models)

Figure 1 Flow Diagram

Check Valve

SYSTEM OPERATION (see Figure 1)

The circulating oil system provides oil flow for lubrica-
tion and cooling of the boom hoist worm set (most mod-
els), the bevel gears on the main drive shaft and the
independent swing shafts (some models), the drum
drive pinion, and the chain between the engine and the
main drive shaft (4600’s only). In some cases, oil also
flows to bearings in the gear housings. After lubricating
these components, the oil flows back to the rotating bed
sump to be recirculated.

The pump contains a poppet-type relief valve which
protects the system in the event of a discharge line
blockage by limiting system pressure to 50 to 60 psi.

When the relief valve opens, oil at the pump outlet flows
back to the pump inlet, thus by-passing the system.

Drum Drive
Pinion Oiler

/

To Boom

Hoist
< Housing

Main Drive Shaft
Bevel Pinions All
Models Except 4600 S-4, 5
or
Travel Gears and
Bearings (4600 S-4, 5 Only)

Ind. Swing Shaft %
Bevel Pinions and
Center Bearing
— (4100 and 3950D Only)

(Continued)
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ROTATING BED SUMP CIRCULATING OIL SYSTEM
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PRESSURE GAUGE OPERATION (all cranes)

The normal operating pressure for the circulating oil
system is 10 to 25 psi, depending on temperature. Pres-
sure is shown on a gauge mounted at the pump, at the
filter, or in the operator's cab.

FLOW SWITCH OPERATION
(current production cranes)

The flow switch is wired to a fault light and alarm in the
operator’s cab. Refer to the Operator's Guide for a list of
faults that will turn on the light and alarm.

Oil flow through the flow switch is visually indicated by
the needle in the gauge (see Figure 2). When the needle
is pastthesecondindicating mark, oil flow is OKAY. The
switch contacts should open, breaking the circuit to the
faultalarm. The faultlight and alarm should then go OFF
(assuming there are no other faults).

{fthereis NO oil FLOW to the system, the needle should
move below the second indicating mark. The switch
contacts should then close, completing the circuitto the
fault alarm. The fault light and alarm should then come
ON.

NOTE It is normal for the fault light and alarm to come

On cranes not equipped with a fault light and
alarm, visually check pressure at the gauge peri-
odically during operation with the engine run-
ning and the engine clutch (if equipped) engaged.
NO FLOW is indicated when the pressure gauge
reads 0 psi or 50-60 psi (relief valve by passing);
troubleshoot the system when no flow is in-
dicated.

MAINTENANCE
Every 8 Hours (see Figures 1 & 2)

1. Check the level of the oil in the rotating bed sump
before start-up. Add the correct type of oil as required
(see Lube Guide).

2. Clean the oil filter element by turning the handle sev-
eral times each shift. Refer to Folio 981 (Oil Filter) follow-
ing this folio for instructions.

NOTE {f the handle turns hard, rotate the handle back
and forth until it can be turned easily through a
complete revolution in each direction.

IMPORTANT W~Never use a wrench or other tool to
turn filter handle because element can be damaged.

on briefly after the engine is started and stopped. 3. Draingalter from the rotating bed sump and the boom
hoist holsing as follows:
Second . .
Indicating NO Rinthg water from the sump is best accomp-
Flow Mark ned when done before start-up the first thing in
Okay “~__ e morning after overnight shut-down. This idle
~ ~ Flow period will allow the water and oil to separate.
Gauge — Nl Faulty equipped with adrain valve between the pump and the
i ’//Ll lter (see Figure 2):

Past Production 872

Second
Indicating

Mark /

Flow
Okay

Present Production

Figure 2 Oil Filter

a) Remove the plug from the drain valve.
b) Open the drain valve.

c) Set the engine throttle for low idle and start the
engine.

d) Close the valve when a steady stream of oil
appears and replace the plug.

If NOT equipped with a drain valve between the pump
and the filter (see Figure 3).

a) Loosen the small plug or crack open the drain
valve in the sump bowl at the bottom of the rotat-
ing bed.

Figure 3 Rotating Sump Drain

(Continued)
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b} When a steady stream of oil appears, securely
retighten the plug or close the valve.

Also drain the water from the boom hoist housing (see
Figure 4) as follows:

a) Loosen the drain plug or crack open the drain
valve in the boom hoist housing.

b) When a steady stream of oil appears, securely
retighten the plug or close the valve.

S

s

Figure 4 Boom Hoist Housing Drain

Every 200 Hours (see Figure 5)

Check the tension of the V-belt at the oil pump; adjust
the belt if necessary.

The belt should not deflect more than 3/8 inch with 10
pounds of force applied halfway between the sheay,

Check the condition of the belt; if worn excessi
replace the belt.

Check that the pulley is tight on the pump shaft; y
must be in place and the setscrew must be tight.

NOTE On some cranes the pump is driven by a chain
from the main drive shaft.

Manitowoc Engineering Co.

Every 2000 Hours
Drain and refill the circulating oil system as follows:
1. STOP ENGINE.

2. Open the drain valve or remove the drain plug from
the sump (see Figure 3). Also drain the boom hoist
housing (see Figure 4) if it is lubricated by the circulat-
ing oil system.

3. Astheoil drains, crack open the hose fitting at the top
of the suction screen (if equipped}. This will vent the
hose and the suction screen so the oil drains from these
parts.

4. After the oil has drained, clean the suction screen (if
equipped), as follows (see Figure 6):

a) Disconnect the hose from the elbow at the top of
the suction screen.

b) Remove the clamp ring.

c) Lift the suction screen out of the housing. Do not
lose the O-ring.

d) Remove the locknut at the end cap. Then remove
the end cap and the outer screen. Leave the
agnets assembled.

e) ak the parts in diesel fuel. Blow contaminants
otowith compressed air. If this fails to completely
clean the parts, proceed as follows:

—Remove the nut and the bridge.

—Separate the end spacers, the sandwich plates,
the magnets, and the center screens.

—Slide the particles on the magnets into clumps
and remove them by hand or with a rag.

V-Belt Tension
3/8" With 10 |b. Force

Pump
Pulley

Spring Spring
\ Guide
Poppet\ \; II Jam Nut
/ Adjusting
‘@/ Screw
) ~Cap
i / A31
Body \
Figure 5 Oil Pump and Relief Valve Relief Valve Bonnet
(With Guard Removed)
(Continued)
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IMPORTANT Handle magnets with care to avoid
cracking or breaking them.

f) Reassemble the suction screen using Figure 6 as
a guide. Use the polarity of the magnets to aid
assembly. Do not distort the bridge orthe end cap
when tightening the nuts.

g) Wipe out the inside of the housing with a rag.
h) Assemblethe O-ringtothe grooveinthe housing.

1) Assemble the suction screen to the housing.
Make sure the O-ring engages the groove in the
cover.

j) Assemble the clamp ring to the housing and the
cover and securely tighten.

k) Reconnect the hose to the suction screen.

5. Clean the filter element. See Folio 981 (Qil Filter)
following this folio for instructions.

6. Clean the lubricators and oilers as follows:

a) Disconnect the hose from each lubricator and
oiler.

b) Remove the lubricators, oilers and blow com-
pressed air through them to clean out any dirt.

c) Check that the holes in the lubricators and oilers
are open and reinstali them.

d) Reconnectthe hosestothelubricators and oilers.
7. Reinstall the drain plug and close the drain valve.

8. Inspect the boom hoist bronze gear and worm shaft
for wear or damage (see Folio 1097).

9. Fillthe sump with gear oil (see Bulletin 152) until o
up to full mark on the dipstick.

10. Removethe 1/4-NPT pipe plug fromthe INLET of the
oil pump (see Figure 5) and squirt gear oil into the hole
to prime the pump. Securely reinstall the pipe plug.

11. Start and run the engine at idle to allow the pump to
prime and to fill the circulating oil system.

12. Letthe pumprun for 10 to 15 minutes to fill the entire
oil system. Check that all cases and housings have been
refilled to the proper level.

13. Stop the engine. Wait 5 to 10 minutes for the oil to
drain back to the sump. Then recheck the level and add
0il as necessary.

RELIEF VALVE ADJUSTMENT (see Figure 5)

NOTE The relief valve on the oil pump is set at the
factory and should not require further adjust-
ment in the field. However, if the pump is over-
hauled or if the relief valve is suspected as being
the cause for a problem, the pressure setting
should be checked andtherelief valve adjusted if
necessary.

On some past production cranes the pump does
not have a relief valve.

1. STOP ENGINE.

2. Disconnect the hose from the OUTLET PORT of the
pump.

3. Install a pipe plug in the OUTLET PORT.

Clam
Ringp % Cover

27
b O-Ring
mw~jM ‘ —— Housing
® & & & ¢
:.:.‘0’.'.?
e o o
%6’’’ Magnets
RN
Center 2 a2 s a
Screens :.:.:.:.:.: .
e o o o o End
Pa®e®e’e’s’ > Spacers
’..........
Quter LI SN
Screen 1% e e e e
).....Q.‘..
e e o o o - H
> P00 %%" '-{:—Dsg}gg?h
) e e e o o
. ..o e o )OOC
SECNN] elele:
D:.:.:.:.:.
» & o @& o @
!.........v
® o & & o 1%
3 @ o o o 9 \
@ i R e
@ Nut
Locknut
Y N
-L—————I_ A236
2 >
Qil In

Figure 6 Magnetic Suction Screen

NOTE The relief valve points to the INLET PORT.

4. Removethe 1/4 NPT pipe plug fromthe OUTLET side
of the pump and install an oil-pressure gauge in its
place.

5. Start and run the engine at full speed.

6. The pressure gauge should read 50to 60 psi. If neces-
sary, adjust the relief valve as follows:

a) Remove the cap from the bonnet.

b) Loosen the jam nut and turn the adjusting screw
INto INCREASE or OUT to DECREASE the pres-
sure until the gauge reads 50 to 60 psi.

NOTE If the proper pressure cannot be obtained, the
relief valve may be stuck open by dirt; clean the
relief valve.

c) Hold the adjusting screw and tighten the jam nut
against the bonnet.

d) Reassemblethe gasket and the cap tothe bonnet.

(Continued)
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7. STOP ENGINE.

8. Remove the gauge and securely reinstali the 1/4 NPT
pipe plug.

9. Remove the pipe plug from the OUTLET port.
CLEANING RELIEF VALVE (see Figure 5)

1. STOP ENGINE.

2. Clean the exterior of the oil pump to prevent dirt from
entering the pump when the relief valve is removed.

3. Remove the capscrews and pull the relief valve away
from the oil pump. Be careful not to damage the gasket.

4. Unscrew the bonnet from the body. There will be a
small amount of spring force left when the bonnet is
completely unscrewed.

5. Remove the spring guide, the spring, and the poppet.

6. Soak all parts in diesel fuel and blow clean with com-
pressed air.

Manitowoc Engineering Co.

7. Carefully inspect each part, especially the oil pas-
sages in the body, to see that all dirt has been removed.

Ifthe seatin the body and the shoulder onthe poppet are
cracked or otherwise damaged, replace these parts.

8. Reassemble the relief valve. Securely tighten the
bonnet against the body.

9. Using a new gasket if necessary, assemble the relief
valve to the oil pump. Tighten the capscrews evenly.
IMPORTANT Reliefvalve must point toward INLET
port of the oil pump.

10. Prime the pump (“2000 Hour Maintenance” step 10)
and start the engine to check the pump for proper
operation.

11. Check the relief pressure and adjust it if necessary.

TROUBLE PROBABLE CAUSE REMEDY
Intermittant or 1. Low oil level. Fill sump to proper level.
no oil flow 2. Belt loose or worn. Tigfllen or replace belt.

3. Pulley loose on pump shaft.

heok that key is in pulley and tighten setscrew in
(\pt{ley hub.

4. Pump sucking air.

Wten loose connections. Check suction hose for
/) worn spots; replace suction hose if necessary.

. Relief valve bypassing oil. W Adjust, clean, or repair relief valve.

. Filter or magnetic screep\p\\ﬁgge)d

Clean filter and/or magnetic screen.

- Pump frozen (cold weatl’p%f\\}/g

Heat pump to thaw (keep water drained from sump).

Pump worn or broken. M

Repair or replace pump.

Alarm sounds

. Flow switch contacts stuck closed.

Replace flow switch.

continuously _No oil flow

Check “no oil flow” cause above.

wln|=|o|~N|o|x

. Check valve (if equipped) stuck closed. Repair or replace.

A&
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GENERAL

Crane owners are to use this publication as a guide for
properly inspecting and repairing boom, jib, tower, and mast
sections in the field.

For inspection or repair procedures not covered in this
publication, contact your Manitowoc Distributor.

A WARNING

Component Failure!

If damage was caused by overload or shock load
there is damage to other major structural components,

recommend that a thorough inspection be madib

or j

qualified person. A nondestructive test of all cri
stressed members must be made.

EXTENT OF REPAIR

Field repair is limited to replacing damaged lacings, but only
if the following conditions are complied with:

* The lacings are ordered from Manitowoc Cranes.

e The welding is done by competent welders qualified to
work with the types of steel involved. We recommend
that welders be qualified per Section 5 of AWS D1.1
Structural Steel code or an equivalent code.

e The welding procedures and specifications contained in
this publication are followed.

A WARNING

Component Failure!

No welding shall be done to chord members or platework,
except to attach lacings. No chord member or platework
may be replaced in whole or in part. Complete section
must be replaced if chord members or platework do not
comply with specifications given in this publication.

© 2005 Manitowoc

ORDERING LACINGS

Lacings are made of various high strength materials. To
ensure that replacement lacings are of the proper type and
size, lacings must be ordered from a Manitowoc Distributor.

Refer to Folio 823 for information on ordering lacings.

INSEECTION INTERVALS
R r pection is necessary to ensure that the

a nt can safely lift its rated load. Inspection should be
'9 e d by a qualified person at the following intervals:

Routinely on a weekly basis (this interval can vary
depending on operating conditions, application, and
crane history).

e Prior toinitial use.
e  After transport.
e  After an overload or shock load condition has occurred.

e |If the attachment has come into contact with another
object (for example: power lines, building, another
crane).

¢ If the attachment has been struck by lightning.

INSPECTION GUIDELINES

1. Position the crane on a level surface.

2. Block the attachment so it is level; blocking should be
placed under each connection point to eliminate all sag.

3. Thoroughly clean the attachment of all dirt, grease, oil,
etc. so a thorough inspection can be made.

4. Visually inspect the entire attachment looking for the
following types of damage:

a. Dentsin lacings, chords, and platework.

b. Corrosion or abrasion in lacings, chords, and
platework.

c. Bent, kinked, or distorted lacings, chords, and
platework.

Rev. 11-01-2005
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d. Cracked lacings, chords, and platework.
e. Cracked welds.
f. Twisted sections.

5. Closely examine those areas where the paint is chipped,
wrinkled, or missing and where faint rust lines or marks
appear.

6. Fill in the Boom, Jib, Tower, and Mast Inspection
Checklist (Folio 1354) and make a detailed report of the
type and degree of damage found.

7. Repair or replace damaged sections.

A WARNING

Structural Failure!

If damage not within specification is found, do not operate
crane until appropriate section has been properly repaired
or replaced.

Operating crane with a damaged section may result in
structural failure or collapse of boom, jib, tower, or mast.

REPLACEMENT SPECIFICATIONS

CAUTION

Lacing Replacement!

Damaged lacing must be replaced if it meets replacement
specifications contained in this publication. Entire sectiog
of attachment must be replaced if any chord or platewo

does not meet replacement specifications.

Refer to Table 1 for the wall thickness of tubular lacings and
chords on various attachments. For attachments not listed,
refer to Lacing Drawings in your Parts Manual or contact
your Manitowoc Distributor.

Dents

Refer to Figure 1.

For tubular lacings or chords, dents must not be deeper than
the lacing wall thickness or 1/8 in (3.2 mm), whichever is
less.

For angular lacings or chords and all platework, dents must
not be deeper than 1/8 in (3.2 mm).

P322

Dent

DENTED LACING
FIGURE 1

Gradual and Sweeping Bends
Refer to Figure 2.

For tubular lacing, gradual and sweeping bends must not
deviate from,straight more than 5 percent of the lacing
diameter.

For an m ar lag)
deV|a

e
)

g, gradual and sweeping bends must not
1 straight more than 5 percent of the angle leg

— 109

Straight
_— Line

BENT LACING

FIGURE 2

Gradual and sweeping bends in lacings can be straightened
by cold bending them back into alignment. Take extreme
care not to kink or further damage the lacings.
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Table 1 Tubular Lacing And Chord Wall Thickness

Boom, Jib,
Tower, or Lacing Wall Thickness Chord Wall Thickness
Mast in (mm) in (mm)
Number
8 0.095 (2.4) Angle (NOTE 1)
9A 0.095 (2.4) Angle (NOTE 1:)
17 0.109 (2.8) 0.340 (8.6)
0.25 (6.4) Butt
18 0.095 (2.4) 0.156 (4.0) Top & Inserts
22A,B,C 0.095 (2.4) Angle (NOTE 1)
23 0.095 (2.4) 0.188 (4.8)
27 0.095 (2.4) Angle (NOTE 1:)
27A-27 0.095 (2.4) Angle (NOTE 1)

Butt: 3-3/4 (95.3) OD = 0.188 (4.8)
3-1/2 (88.9) OD = 0.156 (4.0)

27B 3-1/4 (82.6) OD = 0.095 (2.4)
2-3/4 (69.9) OD = 0.095 (2.4)

Angle (NOTE 1:)

Top & Inserts = 0.095 (2.4)

39 0.095 (2.4) /\\ Angle (NOTE 1:)
39A 0.095 (2.4) \\ Angle (NOTE 1:)
40 0.095 (2.4) @ Angle (NOTE 1:)
42 0.095 (2.4)@ 0.25 (6.4) (NOTE 2:)
44 0.120 (FAN Angle (NOTE 1:)
45 0.120 {3.0) 0.156 (4.0)
46 o.}/\%}@%) 0.188 (4.8)
47 0.120 (3.0) 0.25 (6.4)
4-1/2 (114.3) OD = 0.156 (4.0)
62 3-1/2 (88.9) OD = 0.156 (4.0) Angle (NOTE 1:)
3(76.2) OD = 0.095 (2.4)
4-1/2 (114.3) OD = 0.156 (4.0)
65 3-1/2 (88.9) OD = 0.156 (4.0) Angle (NOTE 1:)
3-3/4 (95.3) OD = 0.188 (4.8)
122A 0.095 (2.4) 0.188 (4.8)
123 0.095 (2.4) 0.156 (4.0)
124 0.109 (2.8) 0.109 (2.8)
125 0.095 (2.4) 0.188 (4.8)
128 0.109 (2.8) 0.109 (2.8)
130 0.120 (3.0) 0.120 (3.0)
132 0.120 (3.0) 0.156 (4.0)
133 0.120 (3.0) 0.440 (11.1)

NOTE 1: Measure good section of chord to determine thickness.

NOTE 2: Two top chords on boom top have 0.188 in (4.8 mm) wall thickness.
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Kinks

Refer to Figure 3.

Kinked lacings must be replaced; do not bend kinked lacings
back into alignment.

The entire section must be replaced if any chord or platework
is kinked; do not bend kinked chords or platework back into
alignment.

P323

KINKED LACING
FIGURE 3

Cracks and Breaks
Refer to Figure 4.

Cracked and broken lacings must be replaced; do not
attempt to repair cracked or broken lacings.

The entire section must be replaced if any chord or platework
is cracked or broken; do not attempt to repair cracked or
broken chords or platework.

Lacing Broken Away
from Top Chord

FIGURE 4
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Corrosion and Abrasion
Refer to Figure 5.

Corrosion and abrasion must not be deeper than 10 percent
of the wall thickness, the angle thickness, or the plate

thickness.

P325

Not Acceptable
Abrasion from handling with Not Acceptable
chain exceeds allowable limit S is relatively smooth: Surface is badly pitted;
ithin allowable limit exceeds allowable limit

P326

CORRODED CHORD

FIGURE 5

Folio 1316-5
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Chord Straightness 7.

Refer to Figure 6.

If visual inspection indicates that a chord may not be straight, 8
proceed as follows:

1. Remove the suspect section from the attachment.

2. Place wood blocks or steel plates having the same
thickness against both ends of the section (X4 and X»).

3. Stretch a line (string or wire) over the outside of the
wood blocks or steel plates.

4. Stretch the line as tight as possible and tie it off at both
ends.

5. Measure the distance from the chord (on either side of
lacing intersection) to the line as shown in Figure 6.

6. Measurements must be take in two planes at each chord
(dimensions A and B). To eliminate the effect of sag in
the line, take all measurements in the horizontal plane.

Take the first set of measurements, then roll the insert
over 90 degrees, and take the second set of
measurements.

Tubular and angular chords must not deviate from
straight more than plus or minus 3/16 in (4.8 mm) at any
lacing intersection (dimension A). Deviation between
any two adjacent lacings must not exceed plus or minus
3/16in (4.8 mm).

On angular chords, waviness at toe of chord (dimension
B) must not deviate from straight more than plus or
minus 1/4 in (6.4 mm) at any point. Furthermore,
waviness between any two adjacent lacings must not
exceed plus or minus 1/4 in (6.4 mm).

Gradual and sweeping bends in chords can be
straightened by cold bending them back into alignment.
Take care not to kink or further damage the chords.

B231

Tubular Chord
and Lacing

I

=y,
(

Line (black dot)
Ai Typical
)

Angular Chord
and Lacing

Z\

:

CHORD MEASUREMENTS

Wood Block
or
Steel Plate

AN

X2

Aeasurement
AN (chord to line)
Line

A = Measurement to Determine Straightness
B = Measurement to Determine Toe Waviness

Angular Chord <>
and Lacing | A
| e
? .
T B
A
Y
[ ]

FIGURE 6
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Welding Electrodes

The welding electrodes must be high quality low hydrogen
type. Use 3/32 in (2.4 mm) diameter electrodes for all
welding positions; 1/8 in (3.2 mm) diameter electrodes may
be used for horizontal welding only. Refer to Table 2 for
electrode and preheat specifications.

CAUTION
Structural Failure!

Do not use electrodes larger than 1/8 in (3.2 mm)
diameter; larger electrodes may burn through lacing.

Electrodes must be purchased in air tight containers and
maintained in their “as manufactured” condition until use.
Once the container is opened, the electrodes must be stored
in an oven at 250 — 300°F (121 — 149°C).

Table 2 Electrode and Temperature Specifications

Unheated electrodes will absorb moisture over a period of
time. Remove only the quantity of electrodes from the sealed
container or the oven that can be used in 30 minutes.
Electrodes that have been out of an oven for 4 to 8 hours
must be baked at 700°F (371°C) for 1 hour before use.

Do not use wet electrodes; scrap them.

NOTE: When used for welding ASTM 514 (T-1) steel,
electrodes of any classification lower than E100X
must be dried for at least 1 hour before use,
regardless of the type of electrode container.

All welding shall be done with a 200 — 300 amp D.C. motor
generator or D.C. rectifier.

Lacing Material Trade Name AWS Electrode No. Preheat Interpass Temperature
T-1 Stroloy
A514
RQ100A 125 - 150° (52 - 66°C)
YS-T80 (See NOTE 2)
ERW 90 MAXI-FORM 80
400°F (204°C o o .
AISI-4130 @ Minimum 450°F (232 %)Maxmum
E9018- @ (see NOTE 3) (see NOTE 4)
For a
ASTM-A242 COR-TEN @
ASTM-A441 TRI-TEN )
e WQTH 1
*ASTM-A572 EX-TEN = 1)
GR 42 thru 50 — 125 — 150°F (52 —
ASTM-A440 MANTEN 66°C)
AlSI-1018 — (see NOTE 2)
AlSI-1020 -
ERW 60 MAXI-FORM 60
(see NOTE 3) YS-T60

* MEC 850 replaces A572 for material up to 4 in (101.6 mm) thick, but should be treated the same as A572.

NOTE 1 No substitutions for E9018-M are allowed.
E9018-M welding rods must not be out of oven
for more than 1 hour before use.

Sealed packages of E9018-M can be purchased
from MCC by ordering Part No. 409758 for 1/8 in
(8.2 mm) rods OR 409759 for 3/32 in (2.4 mm)
rods.

NOTE 2 Preheat chord and lacings uniformly to prevent
SPOT BURNING which causes excessive
overheating and may cause steel to lose its rated
mechanical strength.

NOTE 3 AISI 4130 or 8630 chord and/or lacing must be
preheated in the weld area for both tacking and
welding; apply preheat evenly. Use a temperature
crayon to check.

NOTE 4 In an interpass or multiple pass welding operation,
this is the temperature of the deposited weld metal
before the next pass is started. EXAMPLE: 450°F
(232°C) maximum means that if 450°F (232°C)
crayon melts slightly on contact, it is too hot for
welding. Let material cool until crayon shows white
when marked.
400°F (204°C) minimum means that 400°F

(204°C) crayon must melt on contact to be ready
for welding.
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Replacing Lacings

The packing slip shipped with new lacings identifies the
lacing and chord material. This information is also recorded
with the original parts order from your Manitowoc Distributor.

1. During inclement weather conditions, move the boom
section to be repaired into a covered area or build a
shelter over the section.

CAUTION
Structural Failure!

No welding shall be done in snow, rain, or high winds that
will chill welds extremely fast. Ambient temperature in
welding area must not be less than 40°F (4°C).

Make sure all welding surfaces on the chords and
lacings are free of dirt, moisture, oil, paint, and rust
before welding. If necessary use emery cloth to polish
the surfaces.

Fit the new lacings into position using the
measurements recorded in step 2. The gap between the
chord and lacing must not exceed 1/16 in (1.6 mm) at
either end.

Tack weld the new lacing into position at both ends with
a 3/32 in (2.4 mm) electrode. The tack welds should be
approximately 1 in (25.4 mm) long on both sides of the
lacing as shown in Figure 8.

Weld the lacing into place.

2. Measure the exact position of the damaged lacing with
relation to the chords as shown in Figure 7. Record
measurements, as any marks on the chord will be
removed during grinding.

\ v

B231

1in (25.4 mm) Long Tack B23t

Weld (both sides)

OO
4 L FIGURE 7

3. Cut out the damaged lacing with a burning torch or saw.@

LACING LOCATION
MEASUREMENTS

Cut 3/8 — 1/2 in (9.5 — 12.7 mm) above the chorolit\;3

%

prevent overheating the chord.

CAUTION

TACK WELD
LOCATIONS
FIGURE 8
When possible, weld lacings using a horizontal fillet

weld.*The\fnished fillet weld must be the same size as
t ’ Ruinalweld. Position the electrode so the chord will
g % ajor portion of the heat.

eat and maintain the interpass temperatures given

able 2; use a temperature crayon to check the
temperature.

The weld passes should be in as straight a line as
possible; do not weave electrode from side to side.

Structural Failure!
Do not allow temperature of chord to exceed 400°F
(204°C) during cutting or grinding (use temperature
crayon to check).

CAUTION

Structural Failure!

Crater which forms at end of weld pass must be filled in;
otherwise a crack may develop at crater.

4. Carefully grind the remaining lacing and weld from the
chord to provide a smooth gouge-free surface. Take

care not to overheat the chord.

10.
1.

a. If the chord is straight, damaged lacings should be
removed one at a time. If the chord is bent or bowed
slightly, cut loose damaged lacings first, and then

check the chord straightness (see procedure).

Always replace the center lacing first in a series of
damaged lacings. This will assist in maintaining the
cross sectional dimensions of the section. Then
replace the remaining lacings, first on one side of
center and then on the other side of center.

Always replace diagonal lacings first. Diagonal
lacings run from one corner to another (for example,
from upper left chord to lower right chord).

5. Inspect the ground areas with dye penetrant or a
magnetic particle test to determine if any cracks exist in
the chord. Section must be replaced if cracks exist.

12.

13.

Remove all slag from the weld.
Slowly cool weld by wrapping with an insulated blanket.

Once the welds have cooled to the ambient
temperature, visually inspect each weld to ensure that
all craters are full (no porosity) and that there are no
undercuts around the weld.

a. Determine if there are any cracks in the welds by
performing a non-destructive test on each weld not
less than 48 hours after welding (per American
Welding Society Code).

b. Defective welds shall be ground out and rewelded.

c. Do not use the boom section during the 48 hour

period.
Prime and paint all welds and replacement lacings.
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INSPECTION CHECKLIST

TABLE OF CONTENTS

GENETAL ... I S L= Yoo ] (o I SC=T=T o] 1 o [PPSR 1
USING ChECKIISE ... .vvvveiiiiiiiiiiiiiiiiiieieeeiieieeeeeeeeeeeeeeeeeeneennennes 1 Identifying SECHIONS.........uuuiiiiiiii e 2
GENERAL It is recommended that damaged areas be marked for quick

Boom, jib, tower and mast sections (butt, top, inserts) must
be inspected by a qualified person for the types of damage
indicated in this check list.

Refer to Folio 1316, Boom, Jib,Tower, and Mast Inspection/
Repair, for inspection guidelines, intervals, and replacement
specifications.

USING CHECKLIST

If no damage is found or the damage is within
specification, check the box next to the item
indicating that the section is okay.

If the damage is not within specification, indicate
in the box next to the item (for example: D to indi
damage). Then make a detailed report of the 1
and degree of damage found. Space is pro
pages 3 and 4 for drawing sketches or at
photographs.

© 2002 Manitowoc Cranes, Inc.

identification by repair personnel. Brightly colored tape
works well for this purpose. As a reminder, the type of defect
can be noted on the tape.

A WARNING

If damage not within specification is found, do not operate
crane until appropriate section has been properly repaired
orrep d.

Operati

@t{al
N
CORD KEEPING

separate copy of this checklist must be filled out for the
boom, jib, tower, and mast on each crane you own.

crane with damaged sections may result in
ilure or collapse of boom, jib, tower, or mast.

Signed and dated copies of completed checklists must be
kept on file at all times, as they may be required to verify
warranty or product liability claims.

04-08-2002
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IDENTIFYING SECTIONS

One of the connectors on the boom, jib, tower, and mast
sections is marked as indicated in the below illustration.
These numbers must be recorded in the checklist for each
section inspected.

A524

Boom, Jib, Tower,

Manitowoc
Part Number
of Component

or Mast Number

‘Km@@@ XXXXXX
#YY  2-22-72

\

\

CURRENT
PRODUCTION

Boom, Jib, Tower,
or Mast Number

\
Manufacturing
Code

Manitowoc
Part Number
of Component

PAST

PRODUCTION >©

#YY 772777-Z

-X-XX

Identifying Boom

Y

Manufacturing
Code

&

and Mast Sections

4

Crane Serial No. Boom L] Jib [J Tower L[] Mast [ Number
Inspector’'s Name Signature Date
BUTT: Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other
TOP: Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Folio 1354-2




BOOM, JIB, TOWER, AND MAST

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

2\

Insert: Length ft Manufacturing Code @ Part Number
Dents Bends @ Cracks Breaks
Corrosion Abrasion ness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other
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NOTES

A

\

DRAW SKETCHES OR ATTACH PHOTOGRAPHS HERE

%©
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NOTES

A

\

DRAW SKETCHES OR ATTACHRHOYOGRAPHS HERE

%©
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ORDERING BOOM AND JIB LACINGS

All Models

Table of Contents

PUIPOSE et
Boom or Jib Identification............cccccoviieiiiiiiiieee
A. Ordering Lacings from Lacing Drawings................

B. Ordering Lacings without Lacing Drawings............ 3
ASSISTANCE ....eeiiiiiiee e 3
Welding INStruCtions............cooeviiiiiiiiiiieee e 3

PURPOSE

This folio is divided into two sections:

a. Ordering boom or jib

manual furnished with the crane.

b. Ordering boom or jib
DRAWINGS ARE NOT AVAILABLE.

BOOM OR JIB IDENTIFICATION

All parts orders for lacings must contain the boom or jib

identification number and the component part number:

lacings from LACING
DRAWINGS contained in Section F of the parts

lacings when LACING

Past Production (View A):

Boom or jib number, component part number, and
manufacturing code stamped into two connectors
(diagonally opposite) on both ends of each insert and on
end of top and butt.

Current Production (View B):

Boom or jib number, component part number, and
manufacturing code stamped into a plate mounted on all
four chords of each section.

A

A524

Boom or Jib
Number

/
#YY Z777777-7
j @ XXXX )
View A )
PAST PRODUCTION Manufacturing

Code

-\
O
e
b

View B Component
CURRENT PRODUCTION Part Number
Boom or ‘ s | Manufacturing
Jib Number ——2_ "

I /‘ Code

A524%

FIGURE 1

© 2005 Manitowoc

Rev. 11-01-2005

Folio 823-1



ORDERING BOOM AND JIB LACINGS

A. Ordering Lacings from Lacing Drawings

The parts order must contain the following information to
ensure that Manitowoc provides you with the correct lacings:

1. Crane serial number (can be found on builders plate in
operator's cab.)

Boom or jib identification number.
Quantity of lacings.

Component part number and lacing identification
number (from lacing drawing in Section F of Parts
Manual).

5. Component name

EXAMPLE: Assume you have a number 22 boom and the
lacings with circled letters in Figure 2 are damaged. Your
parts order should be similar to the following example:

Crane Serial Number: 00000 (from builders plate).
Boom Identification Number: #22 Boom
Required:

1 each 48153-9 (N) for 30 ft Butt

1 each 33426-3 (B) for 20 ft Insert

1 each 33426-3 (D) for 20 ft Insert

1 each 50453-2 (C) for 40 ft Top

/ N

Quantity  component Lacing Component
Part Number Identification Name
Number
A924
3
v 2 eER >
(Diagonal) " BEE/ -
£BBX y
FE 40 ft Top E //\\ \
D[I)EE EX 2 D(Diagonal)
AA BB _Z \, P < N \\\ L
yuZ V‘Il‘\!/& Z VS f MTM\\ .
X <7\ ‘ / A
W A AN SAMPL Y _A<g B
, 1‘|?< DO NOT USE LETTERS ON THIS SA RDERING LACINGS. USE {2
T ‘lvll\y/’bi‘A\ LETTERS ON LACING DRAWINGS IN RARTS\MANUAL FOR YOUR CRANE. AC 20 ft Insert
I ¥ Y V3
) %gA\\}v PO AR 0— sy B
i\k\ Lk : (Diagonal) A
‘r D
(Diagonal) A
J
30 ft Butt
FIGURE 2
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ORDERING BOOM AND JIB LACINGS

B. Ordering Lacings without Lacing
Drawings

The parts order must contain the following information to
ensure that Manitowoc provides you with the correct lacings:

1. Crane serial number (can be found on builders plate in
operator's cab.)

Boom or jib identification number.
Quantity, lacing location, and lacing number.

Boom or jib component name (butt, insert, or top) and
part number.

NOTE To obtain the lacing location and number, view the
boom or the jib from the butt end looking forward.
Identify the side on which the damaged lacing is
located: left side, top side, right side, or bottom

side. Count each lacing up to and including the

EXAMPLE: Assume you have a number 22 boom and the
lacings with circled numbers in Figure 3 are damaged.
Your parts order should be similar to the following
example:

Crane Serial Number: 00000 (from builders plate).

Boom Identification Number: #22 Boom

Required:
1 each Top Side Lacing (1) for 30 ft Butt 48153-9
1 each Right Side Lacing (5) for 30 ft Butt 48153-9
1 each Bottom Side Lacing (3) for 20 ft Insert 33426-3
1 each Bottom Side Lacing (6) for 20 ft Insert 33426-3
1 each Top Side Lacing (2) for 40 ft Top 50453-2

[N

damaged lacing, starting with first lacing nearest Quantity Lacing Lacing Component
butt end of the component as shown in Figure 3. Location Identification Name and Part
. . . . Number Number
Do not count a diagonal lacing as the first lacing.
Identify diagonal lacing separately; lower end
diagonal lacing or upper end diagonal lacing. WELDING INSTRUCTIONS
ASSISTANCE Refer tgplio 1316 for welding instructions.
If you are in doubt as to which lacings to order, DO NOT
GUESS. Contact your nearest Manitowoc distributor for
assistance; doing so may prevent the wrong parts from being
shipped. O
A924
Upper End
Left Diagonal
Sid i
e Lacing Diagonal

Left Side

Diagonal : \
Lacing Lower End
Bottom Diagonal
Side Lacing
Bottom Side

Right Side

(Right Side
Bottom Side

FIGURE 3
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WIRE ROPE INSTALLATION AND MAINTENANCE

All Models
TABLE OF CONTENTS
Wire Rope Storage .......cccovceeroeiiniie i 1 Pad Eye Usage for Wire Rope Reeving.........ccccocoveirenenne 6
Wire Rope Installation.............oooiiieiiiiiieee, 1 Safety e 6
Removing Wire Rope from Shipping Reel.................. 1 Wire Rope Lubrication ..........cccccoiiiiiiieiiiieee e 7
Seizing and Cutting Wire Rope ........cccccviiieriiieeenns 2 | Wire Rope Inspection and Replacement................cc.eeeee. 7
Anchoring Wire Rope to Drum .........ccccveevieiiiiiineennn. 2 GENETAL ....eee et 7
Drum GUAKAS .....coeeiiiiieeiiiieessiie e e siee e 2 Keeping RECOrdS.........coocuiiiiiiieiieeiieeeee e 7
Winding Wire Rope onto Drum..........cccccceveeeiiiiiieenn. 3 Inspecting Wire ROPE......cooveiiiiiiiiiiiiiei i 7
Anchoring Wire Rope to Wedge Socket..................... 4 Replacing Wire ROPEe .......coevviiiiiiiiiiiieieeeiiiieeee e 8
Anchoring Wire Rope to Button Socket..................... 5 | Sheave, Roller, And Drum Inspection .............cccceeevurenn.. 10
Breaking in Wire ROPE ........oooviuiiiieiiiiiiiiiieeeee e 6 | Distributing Wire Rope Wear.......c..ccooocuiiiiiiiiiiiiiiieeneennn, 11

NOTE: Wire rope manufacturer’s recommendations and
federal, state, and local regulations must take
precedence over information in this folio.

WIRE ROPE STORAGE

Store wire rope in coils or on reels off the ground or floor in a
clean and dry indoor location. If outdoor storage is
necessary, the wire rope must be covered with a protective
wrapper. Keep the wire rope away from acids, fumes, and

other corrosives. Keep the wire rope away from heat that zaQ
dry out the lubricant. If the storage period will be I
lubricate the wire rope and perform periodic inspectidRqiven

in this folio at least monthly.

WIRE ROPE INSTALLATION
Removing Wire Rope from Shipping Reel

CAUTION!
Wire Rope Damage!

Shipping reel must rotate when wire rope is unwound.
Attempting to remove wire rope from a stationary reel can
result in a “kinked” wire rope, and wire rope will be ruined.

© 2007 Manitowoc

(

1. Mount wire rope shipping reel on a shaft supported at

both ends by jacks or blocks as shown in Figure 1.

Shipping
Reel

/

Drum

A925

FIGURE 1

2. Provide a brake at shipping reel (see Figure 2) so wire
rope can be wound tightly onto drum.

Top to Top
OR
Bottom to Bottom

A925

FIGURE 2

Rev. 05-08-2007
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WIRE ROPE INSTALLATION AND MAINTENANCE

3. Avoid a reverse bend when winding wire rope onto
drum: wind from top of reel to top of drum or from bottom
of reel to bottom of drum as shown in Figure 2.

4. Avoid dragging wire rope in dirt or around objects that
can scrape, nick, cut, or crush wire rope.

Seizing and Cutting Wire Rope

Apply tight seizings of annealed wire to the ends of all wire
rope. If not done, the rope wires and strands may slacken.
This action will result in overloading of some strands and
underloading of others. Bird caging and breakage of the wire
rope can occur.

Before cutting wire rope, apply seizings on both sides of the
point where the cut will be made. Then cut the wire rope with
a torch, rope cutter, or abrasive cut-off wheel.

See Figure 3 for:

e Number of seizings to be applied to the ends of wire
rope and to both sides of the point where a cut will be
made.

e  Proper application method. Each seizing should be one
rope diameter long.

. Seizings
Wire Rope Type Required
Preformed 1
Non-preformed 2
7/8 in (22 mm) Diameter or Smaller
Non-preformed 3

1 in (26 mm) Diameter or Larger

Place free end of seizing wire in valley between two stands.
Then wind seizing wire over free end as shown. Finally, twist
and pull two ends of seizing wire together until seizing is tight.

Wind seizing wire around wire rope as shown. Then twist two
ends of seizing wire together at center of seizing. Alternately twist
and pull ends until seizing is tight.

View B — Rope Diameter Smaller than 1 in (26 mm)

Avzs FIGURE 3

Anchoring Wire Rope to Drum
See Figure 4 in following procedure.

Use the correct wedge part number for the size of wire rope
being used; see parts drawing for the boom hoist drums or
for the load drum shaft to obtain the correct part number.

1. Assemble wire rope and wedge to drum socket as
shown.

2. Tighten wedge rapping back end of wedge with a brass
drift pin and hammer.

Drum Guards

The drums are equipped with guards which cover the dead-
end sockets on the outside of the drum flanges.

A WARNING

Moving Machinery Hazard!
Guards must be secured to drums during crane operation.

When guards are removed for wire rope installation, use
extreme care to prevent injury from a moving dead-end
socket.

QO

A WARNING!

Falling Load Hazard!
Wire rop€ cay\ be pulled out of drum if following steps are
not ta

R
-z traight wedge so corrugated side is against

e Tope.

stall wedge so end of wire rope extends past end of
wedge, but not out of drum socket.

e Make sure seizing is not under wedge. Remove
seizing if it interferes with assembly.

Folio 931-2



WIRE ROPE INSTALLATION AND MAINTENANCE

Straight Wedge
Outside Drum

Seew

Don’t Allow End of
Wire Rope to Extend
Out of Socket Opening

Hole in
Drum Flange

Seizing /o

Straight Wedge /$

Inside Drum

Wire __-
Rope

FIGURE 4

Winding Wire Rope onto Drum

See Figure 5 in following procedure.

rope to be installed on load drums.

See “Boom Rigging Drawing” in Service or Op
Manual for correct type, size, and amount of wire rop&’to be
installed on boom hoist drums.

See “Drum and Lagging Chart” in Service or Operator’s
Manual for correct size of drum laggings, if used.

1. Carefully inspect drums and all rope guides, rollers, and
sheaves for damage that can cause wire rope to wear or
be cut. If damage cannot be fixed, replace faulty parts.

2. Apply tension to wire rope as it is wound slowly onto
drum.

3. First wrap must be tight against drum flange for
approximately three-fourths of drum diameter.

4. Tap adjacent wraps against each other with a soft metal
or wooden mallet.

Use extreme care not to put twists or turns in wire rope;
allow rope to assume its natural lay.

Wraps of First Layer Tight Against
Drum and Against Each Other.

Wedge

R —

P48

First Wrap Tight Against
Flange for 3/4 of Diameter.

FIGURE 5

CAUTION!
Wire Rope Damage!

Voids or spaced wraps in first layer (see Figure 6) will
permit movement and a wedging action with subsequent
layer: edging action will cause crushing and abrasion
of wire rQRe.

(@\gllo wire rope to “cross wind” on drums.

Voids and Loose Wraps in First Layer
Cause Severe Wear of Wire Rope.

P449

FIGURE 6
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WIRE ROPE INSTALLATION AND MAINTENANCE

Anchoring Wire Rope to Wedge Socket

See Figure 7 for following procedure.

&\ warNING

Falling Load Hazard!

Inspect all parts prior to use. Do not use parts that are
cracked or otherwise defective.

Remove minor nicks, burrs, or rough edges from
socket, wedge, or pin by lightly grinding. Do not
reduce original dimensions by more than 10%.

Do not reinstall shipping material (bolt, plastic strap or
wire) in hole of wedge or socket after assembling.
Discard these materials because they can prevent
wedge from tightening in socket.

Only use a wedge and socket which are correct size
for wire rope being used. Do not mix and match parts
from one assembly with parts from another assembly.

Terminator™ socket and wedge has “go” and “no-go”
holes to check for proper rope size.

Attach wire rope clip to dead end of wire rope after
assembling wire rope to wedge and socket.

If dead end of wire rope is welded, seize end of wire
rope and cut off weld before assembling to wedge
and socket. Weld will not allow strands of wire rope to
adjust around bend of wedge, resulting in high
strands and wavy rope. This condition can seriously

weaken attachment. A\

Assemble wire rope and wedge to socket so live side of
wire rope is in a straight line with socket pin hole. Do not
assemble WRONG as shown.

Allow dead end of wire rope to extend past end of socket
amount shown.

Allow wire rope to assume its natural lay.

Pull against wedge and live end of wire rope enough to
tighten wedge in socket.

Use a brass hammer to seat wedge and wire rope as
deep into socket as possible.

Attach a wire rope clip to dead end of wire rope using
one of the RIGHT methods shown. Rope clip will aid in
preventing wire rope from being pulled out of socket.

NOTE: Use Right Method A only if wire rope clip is small

enough to be securely tightened to dead end. Right
Method C is only for a Terminator wedge socket.

6. After socket is pinned in place, hoist load slowly so

wedge seats tight. Do not shock load socket and wedge.

A\ warniNG

Falling Load Hazard!
break if following precaution is not

not attach dead end of wire rope to live side of

ire rope with wire rope clip. Wire rope clip will

transfer load from live side of wire rope to dead end,
seriously weakening attachment.

B3
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WIRE ROPE INSTALLATION AND MAINTENANCE

Seizing 6 to 9 Rope Diameters

I~z i
Dead End ~ = for Convegt;)nal Rope
Rope Clip 20 Rope Diameters for
Rotation Resistant Rope
Live Endin _—# —
Straight Line
with Socket P
0 Method A
Socket

)
Wedge /Q/fé

(bolt, plastic strap, or wire) in hole of
wedge or socket after assembling.

Do not reinstall any shipping material

Rope
78R ;
éé Clip Terminator Ré)l_pe
Wedge ] / p

™. Short Piece

of Wire Rope
Right! Right!

Method B Method C

ALL ARE DANGEROUS AND PROHIBITED!

WRONG WRONG WRONG WRONG WRONG
Rope Backward Rope Backward Dead End Clipped Dead End Clipped Wedge Backward
to Live End to Live End
FIGURE 7
Anchoring Wire Rope to Button Socket
See Figure 8 for following procedure. Pin
1. Remove pin from socket. Button
2. Install button end of load line in socket. \
3. Pin socket to anchor point. /\
4. Securely tighten locking screw.
N\
Il._c_)ad /| Button ngrkeir\:vg
e Socket (behind)
Button Socket Assembly
n2es FIGURE 8
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WIRE ROPE INSTALLATION AND MAINTENANCE

Breaking in Wire Rope

After installing a new wire rope, break it in by operating it
several times under light load and at reduced speed. This
practice allows the wire rope to form its natural lay and the
strands to seat properly.

NOTE: Wire rope will stretch during the break-in period,
reducing the wire rope’s diameter as the strands
compact around the core.

The dead wraps of wire rope on the drum can become slack
during operation, even if the utmost care is used during
installation of the wire rope. This slackening is caused by the
normal stretch that occurs in a new wire rope under tension
and periodically throughout the wire rope’s life from release
of the load.

When slackness is noted, tightly wind the dead wraps of wire
rope onto the drum. If left uncorrected, a wedging action with
subsequent layers will occur, and the resultant abrasion may
cause broken wires in the dead wraps.

PAD EYE USAGE FOR WIRE ROPE
REEVING

See Figure 9 for following procedure.

Some rotation-resistant wire rope supplied by Manitowoc is
equipped with a No. 1.5 pad eye welded to the leading end of
the wire rope or to the button on the end of the wire rope.

A rigging line can be attached to the pad eye to make it
easier to reeve the load block.

Safety
1. For No. 1.5 pad eye, do not exceed 1,000 Ib (4.45 kN)
single line pull.

2. Make sure rigging line and attaching hardware (clips and
rope connectors) are rated for at least 1,000 Ib (4.45 kN)
line pull.

3. Inspect pad eye prior to each use. Replace it if:
* Any original dimensions have changed.

e  Cracks or breaks exist in metal or weld.

A WARNING

Flying Part Hazard!
Pad eye on end of wire rope has been provided for
reeving purposes only. Any other use is neither
intended nor approved.
Pad eye can break and fly apart with considerable force if
it is overl ed, not used properly, or not maintained
properly:

A1189
A09310

Wire Rope

Wire Rope
g s

L Pull Rigging Line
with Winch or
\ Fork-Lift Truck
Pad
Eye -

Boom Point
| Sheaves

l!
]
/’ Load Block Sheaves

OR without Button ’j EXAMPLE
|
®
S -~ E—
I;ad S ~A= No. 1.5 Pad Eye
ye o .1
B ltem Inch mm
Wire Rope A 0.63 16.00
with Button B 0.25 6.35
G c 1.00 | 25.40
™ D 0.44 11.18
J E 1.13 28.70
D *
/\ ) Connector l F 0.16 4.06
Rigging c * + G 1.31 33.27
Line F
FIGURE 9
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WIRE ROPE INSTALLATION AND MAINTENANCE

WIRE ROPE LUBRICATION

Wire rope is a complicated piece of machinery, and its
lubrication is just as important as it is for the gears and
chains in the drive train.

New wire rope is lubricated during manufacturing, but this
lubricant is only adequate for initial storage and the early
stages of operation. To prevent the damaging effects of
corrosion and to reduce wear, the wire rope must be
lubricated at regular intervals.

Contact your wire rope manufacturer/dealer for lubrication
recommendations. The lubrication interval and the type of
lubricant used depends on the type of wire rope, the severity
of duty, and the type of corrosive elements the wire ropes is
subjected to.

The wire rope must be properly protected at all times. The
lubricant must be fluid enough to fully penetrate the strands
and rope core. Use one of the methods shown in Figure 10 to
lubricate the wire rope. For maximum penetration, apply
lubricant where the wire rope “opens up” as it travels around
a sheave or winds onto a drum.

Casing Filled with
+ - Swab and Lubricant.

Pouring onto Slow /©
Moving Sheave.

Hand
Swabbing

§139

Moving Rope Hazard!

Take every precaution to protect hands from injury
when rope is moving. Wear heavy gloves and move
rope as slowly as possible.

FIGURE 10

The wire rope must be clean and dry before applying
lubricant; an air jet, or wire brush are some cleaning
methods.

Do not use grease to lubricate wire rope. Grease will not
penetrate rope properly and will buildup in valleys
between wires and strands. This buildup will inhibit rope
inspection and could trap moisture in rope’s interior.

WIRE ROPE INSPECTION AND
REPLACEMENT

General

The inspection and replacement guidelines which follow
comply with United States regulations.

It is impossible to predict when a wire rope will fail; however,
frequent and periodic careful inspection by a qualified
inspector will indicate when the potential for failure exists.

Keeping Records

A signed and dated report of the wire rope’s condition at
each periodic inspection must be kept on file at all times. The
report must cover all inspection points listed in this folio. The
i ih in the records can then be used to establish data
e used to determine when a wire rope should be

(ltmmended that the wire rope inspection program

&€ reports on the examination of wire rope removed
service. This information can be used to establish a

€lationship between visual inspection and the rope’s actual

internal condition at the time of removal from service.

Inspecting Wire Rope

Frequent Inspection

Visually inspect all running ropes in service once each work
shift and observe the rope during operation. Pay particular
attention to areas of the rope where wear and other damage
is likely to occur:

e Pick-Up Points — sections of wire rope that are
repeatedly stressed during each lift, such as those
sections in contact with sheaves.

e End attachments — the point where a fitting is attached
to the wire rope or the point where the wire rope is
attached to the drum.

e Abuse points — the point where the wire rope is
subjected to abnormal scuffing and scraping.

Inspect all rope which can be reasonably expected to be in
use during operation for obvious damage which poses an
immediate hazard, such as the following:

1. Rope distortion such as kinking, crushing, unstranding,
bird caging, main strand displacement, and core
protrusion.

Loss of rope diameter and unevenness of the outer
strands indicate that the rope should be replaced.

2. Corrosion (clean and lubricate).

Folio 931-7



WIRE ROPE INSTALLATION AND MAINTENANCE

Broken or cut strands.

Broken wires (see Periodic Inspection for additional
information).

5. Core failure in rotation resistant rope (indicated by lay
lengthening and reduction in diameter).
Periodic Inspection

The periodic inspection interval must be determined by a
qualified inspector and be based on the following factors:

e Expected rope life as indicated by the rope manufacturer
or past experience as determined by the qualified
inspector.

e Severity of the environment the rope is operated in.

e  Size, nature, and frequency of lifts.

e The rope’s exposure to shock loading and other abuse.
¢ Rope maintenance practices.

The periodic inspection must be performed at least annually.

During the periodic inspection, the entire length of wire rope
must be inspected for the following types of damage. Any
damage found must be recorded and a determination made
as to whether continued use of the rope is safe.

1. All points listed under frequent inspection.

2. Reduction in rope diameter below the nominal diameter
caused by loss of core support, internal or external
corrosion, or wear of the outside wires.

Severely corroded or broken wires at end attachments. @

Severely corroded, cracked, bent, worn, or improp
applied end attachments.

Rope Not In Regular Use

Wire rope must be given a complete inspection if it has been
idle for a month or more due to shutdown or storage of the
crane on which the rope is installed. The inspection must be
performed by a qualified inspector looking for the damage
identified under both Frequent and Periodic Inspection.

Replacing Wire Rope

The final decision as to when a wire rope should be replaced
is the responsibility of the qualified inspector. Discovery of
the following conditions is sufficient reason for questioning a
wire rope’s safety and for replacing it.

Wire Rope Diameter

Measure and record the diameter of a new wire rope after
initial loading for comparison with future inspections. A
reduction in rope diameter is often the first outward sign that
the wire rope core is damaged. When reduction in diameter
is noted, the rope must be removed from service.

Measure the rope’s diameter across crowns of the strands so
the true diameter is measured as shown in Figure 11.

Sll"I“lil‘ll‘ll‘lll‘ll“l

S“I“ll‘zll‘ll"ll“l“ll‘

e A FIGURE 11

Wire rop%h%;// be taken out of service when following
f { digreter occur:

on in Rope Diameter*

Reduction
1/64 in (0,4 mm)
1/32in (0,8 mm)
3/64 in (1,2 mm)

Wire Rope Diameter

Up to 5/16 in (8 mm)
3/8in (9,5 mm) through 1/2in (13 mm)
9/16 in (14,5 mm) through 3/4 in (19 mm)
7/8in (22 mm) through 1-1/8 in 29 mm) | 1/16in (1,6 mm)
1-1/4 in (32 mm) through 1-1/2 in (38 mm) | 3/32in (2,4 mm)

* Consult wire rope manufacturer for diameters not listed.

Broken Wires

Thoroughly clean the wire rope so breaks can be seen.
Relax the rope, move it off “pick-up points,” and flex it as
much as possible. Use a sharp awl to pick and probe
between wires and strands, lifting any wire which appears
loose or moves excessively.

Wire rope shall be take out of service when it has following
number of broken wires (see Figure 12 for an explanation of
lay length):

Folio 931-8



WIRE ROPE INSTALLATION AND MAINTENANCE

LAY LENGTH is distance measured
along rope in which one strand makes
one complete revolution around core.

FIGURE 12

e Running Ropes (working lines) — six randomly
distributed broken wires in one lay length, or three
broken wires in one strand of one lay length.

* Rotation Resistant Rope — two randomly distributed
broken wires in six rope diameters or four randomly
distributed broken wires in thirty rope diameters.

e Standing Ropes (pendants) — more than two broken
wires in one lay length in sections beyond the end
attachment, or more than one broken wire at the end
attachment (see Figure 13).

e Any Rope — one outer wire broken at the poin
contact with the core. The broken wire protruded
loops out of the rope structure.

NOTE: United States Steel states “Replacement cri r
galvanized strand boom suspension pendarits are
25 percent of the outer wires fractured, or 10
percent of the total numbers, whichever comes
first.”

&\ wArRNING

Replace wire rope when more than one
broken wire appears at point marked by
arrow.

S S
S141 /

S$143

FIGURE 13

Wear and Other Damage
See Figure 14 for examples of wire rope damage.

It is normal for the outer wires of the rope to wear first
because of friction. Wire rope shall be taken out of service
if:

e Wear exceeds one-third original diameter of outside
wires.

e Wire shall also be taken out of service if kinking,
crushing, bird caging, or any other damage resulting in
distortion of wire rope structure exists, including heat
damage from any cause.

&\ warniNG

Falling Load Hazard!
Wire rope can break if following precaution is not
observed.
Replacement wire rope must meet specifications given in
Wire Rope Specifications Chart (load lines) or Boom
Rigging Drawing (boom hoist) supplied with your crane.
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WIRE ROPE INSTALLATION AND MAINTENANCE

Dog-Leg
or
Kink

S144

Drum
Abrasion

S145

Drum
Crushing

Sheaves
Too Small

Corrosion

S148

Bird Cage

FIGURE 14

b. Freedom of movement -- must turn freely by hand.
Wire rope may have to be loosened to perform this
inspection.

c. Wobble -- must turn true with very little side-to-side
or up-and-down play.

d. Signs of rust (indicating that water may have
entered bearing).

e. Grease leaks (indicating a faulty seal or water in
grease).

Above problems indicate bearing damage. If found,
sheave, roller, or drum should be disassembled for
further inspection. New bearings should be installed.

For sheaves not equipped with grease fittings, be sure to
pack new bearings with grease at assembly.

For steel sheaves, check depth, width, and contour of
each sheave using a groove gauge as shown in Figure
15. Replace sheaves that have over or under size
grooves.

SHEAVE, ROLLER, AND DRUM INSPECTION
Perform the following inspections WEEKLY.

1.
2.

Check drum clutches and brakes for proper adjustment.

Check sheaves,
conditions:

rollers, and drums for following

a. Unusual noises.

A925

Observe groove to see if contour of gauge
matches contour at bottom of sheave groove.

Groove Too Small

Groove Too Large

Proper fitting sheave groove should support
wire rope or 135—-150° of rope circumference.

NN

FIGURE 15

Replace grooved drums that allow one wrap of wire rope
to contact next wrap as rope spools onto drum.

Inspect sheaves to verify they do not contact another
sheave or structural plate work. There should be uniform
clearance between sheaves in a cluster. Repair or
replace worn or damaged sheaves.
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WIRE ROPE INSTALLATION AND MAINTENANCE

6. Remachine or replace steel sheaves, drums, or rollers
that have been corrugated by the wire rope’s print as
shown in Figure 16.

NOTE: Depending on the type of wire rope used, It is
normal for nylon sheaves to show the wire rope
print. Do not remachine nylon sheaves.

“Corrugated” steel sheave,
roller, or drum will cause
wire rope to wear rapidly.

s150 ’ FIGURE 16

7. Inspect nylon sheaves for excessive measured
excessive tread diameter wear at locations E in Fi
18. Measure at three positions to check for unev S
Wear must not exceed limits given in table. e
worn or damaged sheave.

NOTE: Nylon sheaves cannot be accurately inspected
using conventional methods such as sheave

gauges.

Due to the characteristics of nylon sheaves, the
nylon material will actually move to better support
the wire rope as the sheave wears normally.

Nylon sheave properties will be degraded in
temperatures above 140° F (60° C).

8. Inspect nylon sheaves to verify they have not separated
and “walked off” steel inserts or bearings as shown in
Figure 17. Maximum sideways displacement is 1/8 in.
(3 mm). Replace worn or damaged sheave assembly.

Nylon
Sheave

Improper
Snap Ring
Engagement

Steel Insert R

or Bearing

~ 1/8 in (3 mm)
—»| |<«— Maximum Sideways
Displacement

FIGURE 17

9. Make sure sheaves, drums, and rollers are properly
lubricated according to lubrication instructions in
Operator’s Manual.

Many current production sheaves are not equipped with

grease fittings, but are packed with grease at assembly.

Repagk the bearings of these sheaves with CraneLUBE
grease when the sheaves are overhauled.

Nhe tovapplication and design variations, it is not
y3ible to give specific grease repacking intervals or
tfgexpectancy of components.

E: For some sheaves, the seals are an integral part of
the bearing. Therefore, if a seal is damaged during
repacking, the complete bearing may have to be
replaced.

DISTRIBUTING WIRE ROPE WEAR

Wire rope wear at the “critical wear points” can be reduced
and the life of the wire rope extended by moving the rope at
regular intervals so different sections of rope are subjected to
the wear points. This practice can also help correct spooling
problems and rope vibration.

To move the wire rope, cut off a piece of wire rope at the
drum and refasten it. The piece cut off should be long
enough to move wire rope at least one full drum wrap.

If the wire rope is too short to allow cutting off a piece of it,
reverse the rope end for end and refasten it.
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WIRE ROPE INSTALLATION AND MAINTENANCE

~<C>] SHEAVE DATA
A Sheave Ou:;ide B ¢ D
. 1 - -
\'@ Part No. Diameter Tread Diameter Width Rope Diameter
912738
631054 | 13.19 | 3350 | 11.42 | 290,1 | 1.77 | 450 5/8 16
% 631056
631065 | 16.00 | 406,4 | 13.37 | 3396 | 217 | 551 | 9/16 | 14
631071 | 16.00 | 406,4 | 1388 | 3526 | 217 | 55,1 5/8 16
A
631526 | 19.25 | 489,0 | 16.63 | 4224 | 2.00 | 508 | 7/8 | 22
631527 | 19.25 | 489,0 | 16.63 | 4224 | 2.00 | 508 | 58 | 16
(H 631055 | 19.69 | 500,1 | 17.60 | 4470 | 185 | 470 | 7/8 | 22
631067 | 19.69 | 500,1 | 17.75 | 197 | 500 | 34 [ 19
W 631529 | 20.00 | 508,0 | 17.04 | 4x1,8”| 300 | 762 | 1 [ 25
S 631519 | 23.00 | 584,2 |(bpAR\[ 5110 | 225 | 572 | 7/8 | 22
N\J/
S 631084 >
631102
631520 | 23.00 % 2013 | 511,0 | 250 | 635 7/8 22
A00049
A00083
»lple 631082
631096
631103 | 27.00 | 6858 | 23.00 | 584,2 3 76,2 1 28
A00050
A00051
631100 | 30.00 | 762,0 | 27.00 | 6858 | 3.00 | 762 [ 1-1/8 29
1 If tread print exists in root of sheave groove, measure to maximum tread diameter.
REPLACEMENT DATA
E =B -3/16 in (4,8 mm) Maximum from Original Tread Diameter
FIGURE 18
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LOAD BLOCK AND HOOK-AND-WEIGHT BALL

ani
\/

Maintenance and Inspection

A WARNING

Falling Load Hazard!

To prevent load from dropping due to structural failure of
load block or hook-and-weight ball:

e  Only use aload block or a hook-and-weight ball which
has a capacity equal to or greater than load to be
handled.

e Do not remove or deface nameplate (Figure 1)
attached to load blocks and hook-and-weight balls.

e See “Load-Block Data” in CAPACITIES Section of
Service Manual for recommended sling angles and
capacity restrictions when load block has duplex or
quadruplex hook.

@ cap. Yamm  ys TON @
WT. of o LB’S. (
MANITOWOC
NO. M.Ec. Part Number
S SERIAL NO. ofunit @
FIGURE 1

The operating condition of the load block and the hook-and-
weight ball can change daily with use; therefore, they must
be inspected daily (at start of each shift) and observed
during operation for any defects which could affect their safe
operation. Correct all defects before using the load block or
the hook-and-weight ball.

Daily inspection and maintenance will include the following
points (see Figures 2 and 3):

1. Clean the load block or the hook-and-weight ball.

2. Lubricate the sheaves (if fittings provided), the hook
trunnion, the hook swivel, and any other part equipped
with a grease fitting at the intervals specified in the
“Lubrication Guide.”

3. Tighten loose tie-bolts, capscrews, and setscrews.
Check that all cotter keys are installed and opened.

4. Check the sheaves for uneven wear in the grooves and
on the flanges. Check for loose or wobbly sheaves.
These conditions indicate faulty bearings or bushings.

© 2002 Manitowoc Cranes, Inc.

5. Check the fit of the wire rope in the groove of each
sheave. An oversize wire rope can crack the lip of the
sheave flange causing rapid wear of the wire rope and
sheave. The groove must be larger than the wire rope,
and the groove must be free of rough edges and burrs.

6. Check that the hook, the trunnion, and the swivel rotate
freely without excessive play. Faulty operation indicates
faulty bushings or bearings or inadequate lubrication.

7. Check the swivel of the hook-and-weight ball for the
following conditions:

e Overloading: Spin the swivel by hand; if the motion
is rough or has a ratchet-like effect, the swivel
bearings are damaged.

e  Side loading: The swivel will turn freely in one spot
and lock-up in another. This condition can also be
checked by looking at the gap (see Figur e2)
between the barrel and shank (swivel must be

moved from weight ball to check); if the gap is
de on the side and closed on the other, damage is
pkesent.

f@ The gap between the barrel and the shank is
normally 0.020 to 0.050 inches. If the gap
increases, swivel-bearing failure is indicated.

Check the load block for signs of overloading: spread
side plates, elongated holes, bent or elongated tie-bolts,
and cracks.

9. Check the wire rope for wear and broken wires at the
point the wire rope enters the dead-end socket. Check
the socket for cracks. Tighten the wire-rope clips at the
dead end of the wire rope.

10. Check that each hook is equipped with a hook latch and
that the hook latch operates properly. The latch must not
be wired open or removed.

A WARNING

Falling Load Hazard!
To prevent load from dropping:

*  Hook latch must retain slings or other rigging in hook
under slack conditions. Hook latch is not intended as
anti-fouling device, and caution must be taken to
prevent hook latch from supporting any part of load.
Slings or other rigging must be seated in hook when
handling load; they must never be in position to foul
hook latch.

11. Inspect each hook and shackle for damage as shown in
Figure 4.

Rev. 04-08-2002
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LOAD BLOCK AND HOOK-AND-WEIGHT BALL

NOTE: Check each hook and shackle at least yearly for
cracks using a dye penetrant test, MAG particle
test, ultrasonic test, or by X-raying.

A WARNING

Falling Load Hazard!

To prevent load from dropping due to hook or shackle
failure:

» Do not attempt to repair cracks in hooks and shackles
by welding. Furthermore, do not weld on any load
bearing component unless proper welding methods
are used (contact Service Department at factory for

material and welding specifications).

A923
Dead-End
Clip \
Shank
Socket and \
Wedge . o Check
Gap
wk/ Hook : Here
Tie Bolts Swivel ™
) / @ Barrel =
Weight —
Ball
—-—— Nameplate
(X,
Tie Bolts~ §_— Hook
Latch
"~ Hook
Hook-and-Weight Ball
FIGURE 2

A923

Dead-End Socket

and Wedge ~_ Side Plate
b \/ﬂ"TJHHW‘ |~ Tie Bolt
Il

/
-

Center Plates T Sheaves

—e

—\

I~ Sheave
Pin

Locking Cap ~

//>\

\K”@”% . Name
) Plate
A
L/ ™ Hook Nut
Thrust 1 [EZ4 <
Bearing L . ™~ Trunnion
° >~ sling
Retainer
Load Block
™~ Hook
FIGURE 3
A\
Check for Wear

/ and Deformation

@@
©

Check for

_|__f— Wearand
) Straightness

Q)

~\

CAN D

D

“Shackle” Check that Pin is
Nt Always Seated
Check for
“Opening Up”
Check for Wear

and Deformation

Check for
“Opening Up”

a Check for

— Cracks and

Twisting
‘ Check for Wear

and Cracks

Check that Hook

is Not Twisted \

“Hook”

Hook and Shackle Inspection
FIGURE 4
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A division of The Manitowoc Company, Inc.

MANITOWOC ENGINEERING CO.

.\!anitoy'oc, Wisconsin 54220

TANK AND GEAR CAPACITY TABLE
MODEL 4000-4000W VICON®

The following capacities, listed in gallons and liters

are approximate for ordering supplies.

Use dipstick,

sight gauge or level plug for actual check of level.

CAPACITIES
RESERVOIR, CHAIN AND/OR GEAR CASE GALLONS LITERS
FUEL TANK: 210 794.92
COOLING SYSTEM: -

 CUMMINS- - 15 %t 56.78

CATERPILLAR - 20 * 1 75.70

GENERAL MOTORS 6-110 17 * t 64.35

- %
12v-71 A 18 % 68.14
ROTATING BED SUMP: QEE;»

W/STANDARD BOOM HOIST - 21 79.49

W/ INDEPENDENT BOOM HOIST - 29 109.77
TRANSMISSION CASE AND Qi:;»

DRIVE CHAIN CASE: N 8 30.28
CARBODY : vy 1-1/2 5.68
TORQUE CONVERTERS: 23 87.06
AIR CLEANER - OIL BATH TYPE:

CATERPILLAR D-343 ENGINE - 1-1/2

5.68

*When equipped with a cab water heater Add 2 Gallons

t When equipped with heat exchanger cooling of converters

ENGINE CRANKCASE:
AIR COMPRESSOR:
STARTING ENGINE:

SEE MANUFACTURERS MANUAL

(7.57 Liters)

Add

9 Gallons

(34.07 Liters)

9-29-67 (Rev. 3-4-81)

TANK & GEAR CAPACITIES 4000-4000W VICON

FOLIO
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GENERAL DISTRIBUTION Bulletin No.: 18-1

Page 1 of 3
Rev: 04-27-2001

/s SERVICE/PARTS

General

Grease

& BULLETIN

LUBRICANT SPECIFICATIONS
All Traditional Crane Models
(Replaces Bulletin 152

The Lubrication Guide supplied with your crane may not contain up-to-date
lubricant specifications.

You must use lubricants that meet the specifications given in this bulletin.

CAUTION

COMPONENT FAILURES! U inadequate lubricants can result In
component failures. Warra lailds may be denied if you use lubricants
that do not meet specifica iven in this bulletin.

Refer to Lubrication C@Ta\w our Service Manual for lubrication intervals.

Approved Iubrica@ arctic operation are given in Bulletin 18-2.

Use an extrem@&essure, heavy duty, water repellent grease that meets
MIL-G-10924-B Spec. (or later). The grease must be fluid enough to be
applied by a grease gun and to flow through grease lines at the expected
ambient temperature.

EP #2 grease is used for factory fill unless otherwise specified by crane owner.

Follow the manufacturer’'s recommendations or the instructions in automatic
lube system folio for the approved grease to be used in “automatic lube
systems.”

Open Gear QOil Open gears not enclosed in an oil tight case (such as ring gear) must be

lubricated with a thick oil that has the following characteristics:

* Resists being thrown off by turning gears.

* Resists being washed off by water.

* Resists thinning out and dripping off at hottest operating temperature.

* Resists becoming so stiff that it chips or peels off at coldest operating
temperature.

This type oil requires heating or thinning for proper application to gear teeth.
Apply a light film of oil to each gear toot®o not rely on gear rotation to
distribute oil

© 2001 Manitowoc Cranes, Inc.
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Gear Oll

Transmission and
Chain Case Ol

Controlled Torque
Converter Ol

Hydraulic Oil

Manitowoc acknowledges that there may be boom hoist lubricants available
that are as good as, or better than, those we have approved below. However, we
have not verified the results of using those lubricants in the boom hoists on our
cranes. You are urged to consult your oil supplier before using a boom hoist
lubricant that is not approved by Manitowoc. If your oil supplier warrants that
the lubricant is in fact equivalent to the our approved lubricant and will provide
the required lubrication, then your crane warranty will not be affected.

Gear oil must meet or exceed API Service Classification GL-5 and
MIL-L-2105D.

Units without Isolated Boom Hoist
Boom Hoist Lubricated with Oil from Rotating Bed Circulating Oil System

Lubriplate APG 80W-140 or Summit 80W-140
(both for break-in and normal operation)

Units with Isolated Boom Hoist
Boom Hoist Has Its Own Sump

Rotating Bed
Benz Oil Gear Master 80W-140 (or equivalent)

Boom ist Housing
Mobilgear SHC460 or it Syngear SH-1046 (see NOTE)

NOTE: Break- in boom h0|rs with Lubriplate APG 80W-140 or
Atact factory for procedure). Then drain
boom h0|st \ and refill with Mobilgear SHC460 or Summit

Use any 10W-30 lz%at meets or exceeds the requirements of API Service
Classification CG-4, CF-4, CF-2, CF, SH and those of MIL-L-2104F.

Use any 10W oil that meets or exceeds the requirements of API Service
Classification CF, CF-2, CE, CD-Il, CD, SH, SG and those of MIL-L-2104F
and MIL-L-46152D.

Use a quality brand hydraulic oil that contains oxidation, rust, and foam
inhibitors. Additionally, the oil used must have good thermal and hydrolytic
stability to prevent wear, erosion, and corrosion of internal parts.

Hlﬁj(r)aSIirngeil Ambient Temperature Range
15 -3CF to 30F (-34C to -I°C)
32 -1CF to 60F (-23°C to 16C)
46 O°F to 85F (-18C to 29C)
68 10F to 110F (-12C to 43C)
100 30F to 120F (-1°C to 49C)
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Hydraulic System
Fluids

Model System Fluid
All Models t Gantry Lifting Device Pump Hydraulic
3900 Power Lowering 10W-30 *
Boom Hoist .
3900W, 3950W t Power Lowering Hydraulic
3950w Tagline Hydraulic
3950D Drag/Clam Boom Positioning Hoist (one drum) 10W-30 *
4000W Power Lowering 10W-30 *
Boom Hoist, Hyd. Driven 3rd Drum, :
4100w t Power Lowering, Tagline, Winch Hydraulic
t1 Container Handling with or without Power Lowering Hydraulic

T Screw Jacks for Ringer® with or without Power Lowering & Winch  Hydraulic

4100W RINGER-Swinger™  Swing Unit Hydraulic
4100W Transporter Travel %\ Hydraulic
4100W RINGER™ Pivoting : :
Powered Travel Attachment t1 Travel Attachment & Pofie v&;rlng Hydraulic
4600 Boom Hoist, Tagline 8<<P/;ﬂ§§\ﬁ_/owering 10W-30 *
Boom Hoist, Travef, CabRésitioner, .
4600 S-4 t Power Lower‘i»‘&\Q, y, Tagline & Fan Hydraulic
6000W Boom Hoist, PWLowering, Travel & Cab Positioner Hydraulic
Mast Cyl., Gant\r/y Cyl., Fan Drive, & Boom Stops 10W-30 *
6000 S-2 Boom Hoist, Swing, Power Lowering, & Travel Hydraulic
6400 Dragline Boom Hoist, Fans, Swing Lock, Air Conditioner, Swing & Travel Hydraulic

36 ft Platform-RINGER™

Swing, Boom Hoist, Tagline, Swing Lock, Swing Pinion Cyl., Pow<:*i_r| draulic
Lowering & Travel (when equipped w/Transporter) y

60 ft Platform-RINGER™

Swing, Boom Hoist, Tagline, Swing Lock, & Swing Pinion Cylinder  Hydraulic

Power Lowering 10W-30 *
RINGERS (All) Jacking System 10W **
Hoists (All) Power Lowering 10W-30 *
2000 Swing, Boom Hoist, Tagline, Swing Lock, Swing Pinion Cyl., Pow<:*i_r|yOIrauIiC

Lowering & Travel

*  Use same 10W-30 oil used in transmission and chain case (see Transmission and Chain Case Oil).
** Use same IOW oil used in torque converter (see Controlled Torque Converter Oil).

t 10W-30 can be used in place of hydraulic oil in these systems.

t1 DO NOT use 10W-30 in these systems.
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' BULLETIN

Bulletin No.: 18-2
Page 1 of 1
Date: 01-08-93

APPROVED LUBRICANTS FOR ARCTIC OPERATION

All Models

(Replaces Bulletin 245)

Listed below are lubricants approved for use in Manitowoc
cranes when the outside temperature is continually below
-20°F (-29°C). Use these lubricants in place of the
lubricants called for both in Service Bulletin 18-1 and in the
crane's Lubrication Guide.

Except for hydraulic oil, all lubricants listed below can be
used year-round, unless the outside temperature exceeds
100°F (38°C).

reservoirs) when operating the crane in an arctic-
type climate. Contact your Manitowoc Distributor
for information about available arctic preheater
packages.

OVERHEATING HAZARD!
Avoid damage to crane components

Hydraulic System

fro /‘ erheating! Do not operate preheaters when
NOTE Manitowoc Engineering Company also recom- operati crane or when outside temperature is above
mends the use of preheaters (for engine and oil R (-1°C).
//7
\(/ Manitowoc

System t Part No.
Grease Points \\ Chgvron RPM Arctic Grease 471166
Mast Hoist (4600 $-1, 2, 3) |\, M6bilube SHC 75W-90 549515
Boom Hoist W

Hydraulic System Contact Factory for Hydraulic Oil —

Planetary Use Gear Oil Listed in Bulletin 18-1 —
Power Lowering & Container
Handling Hydraulic Systems Contact Factory for Hydraulic Oil —
Carbody Pans Mobilube SHC 75W-90 549515
Rotating Bed Sump
(all except 4600 S-1, 2, 3) Use Gear Qil Listed in Bulletin 18-1 —
Rotating Bed Sump (4600 S-1, 2, 3) Mobilube SHC 75W-90 549515
Drum Gear Case (4600 S-1, 2, 3) Mobilube SHC 75W-90 549515
Interlock Chain Qiler Mobil Delvac 1 (5W-40) 549337
Transmission & Main
Drive Chain Case Mobil Delvac 1 549337
Converter Output Housing
& Power Reversing Housing Mobil Delvac 1 549337
Controlled Torque Converter Use Converter Oil Listed in Bulletin 18-1 —
Engine QOil Mobil Delvac 1 549337
Light Plant Mobil Delvac 1 549337
Air Compressor Kendall R&0O AW46 (10W) 549388
RINGER® Jacking System:

Engine Mobil Delvac 1 549337

Contact Factory for Hydraulic Oil —

Engine Cooling System

Anti-Freeze (Ethylene Glycol) = 60% by Volume

Water = 40% by Volume

This mixture will provide coolant protection to -62°F (-52°C). Increas-
ing anti-freeze mixture above 60% will not improve freeze point of
coolant; pure anti-freeze freezes at -10°F (-23° ().

MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc. Wisconsin 54220
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CAPACITIES
MODEL 4000W - SERIAL 40607

PUBLICATION DATE TITLE

SECTION 5 - CAPACITIES
Folio 2081 03/07/05 Capacity Chart Information

For lifting capacities, wire rope specifications, drum and lagging information, and
other capacity information, refer to separate capacity chart manual provided with
crane or to laminated capacity charts retained in operator's cab.

03/11/08






CAPACITY CHART INFORMATION
All Models

TABLE OF CONTENTS

Guide For Determining Total Load And Maximum Working Radius..................... 1
EXAMPLE — Determining Total Load and Maximum Working Radius From
Lower BOOM POINT....cooiiiiiiiiee e 2
Worksheet A — Determining Total Load and Maximum Working Radius From
Lower BOOM POINT....cooiiiiiiiiiee e 3
Worksheet B — Determining Total Load And Maximum Working Radius From
Upper BOOM POINt....coiiiiiiiiiiee e 4
Worksheet C — Determining Total Load and Maximum Working Radius From
Fixed Jib Point on BOOM..........ocociiiiiiii e 5
Worksheet D — Determining Total Load and Maximum Working Radius From
Lower Boom Point with Luffing Jib Attached ..o, 6
Worksheet E — Determining Total Load and Maximum Working Radius From
Lower Luffing Jib POiNt ..o 7
Worksheet F — Determining Total Load and Maximum Working Radius From
Fixed Jib Point on LUffing Jib........oouiiiiiiii e 8
Worksheet G — Determining Total Load and Maximum Working Radius From

Intermediate Fall Point on LUffing Jib .......cccoooccc g i, 9
Worksheet H — Determining Total Load and M m Working Radius From
Tower Boom Point.........ccooiiiiiiiii o) .10

Worksheet J — Determining Total Load and
Jib Point ......coooiiiii
Worksheet K — Determining Total Lodd
Tower Intermediate Fall............. /
Crawler Blocking Diagram................ :

Operating Radius .........coevieeee e O N e 16

GUIDE FOR DETERMINING TOTAL LOAD o Jib.

‘ um Working Radius Tower
....................................... 11

aximum Working Radius From

¢ Intermediate fall point.
g e  Wire rope below boom, jib, and intermediate fall points.
WARNING e Load blocks and hook and weight balls below boom,
Falling Load Hazard! jib, and intermediate fall points.
Prevent crane from tipping or structural failure of » Slings and other lifting equipment below boom, jib, and
attachment. Perform following steps prior to lifting any intermediate fall points.
load:

This folio contains worksheets to assist qualified operators
in determining the total load to be lifted and the maximum
working radius for that load.

* Read capacity chart to determine what is considered
part of total load.

*  Calculate total load to be lifted. The work sheets provided in this folio are for standard lifting

arrangements. What is and is not considered part of the
total load can vary from one capacity chart to another and
from one attachment to another. Read capacity chart in

* Do not exceed maximum working radius for total
load to be lifted.

Capacity charts for Manitowoc cranes show the total weight
of freely-suspended loads for various boom/jib lengths and
operating radii.

To determine the total weight of the load that can be lifted at
a given radius, the operator must include the weight of
certain lifting equipment, such as the following:

© 2005 Manitowoc Cranes, Inc.

Rev. 03-07-2005

use to determine what is considered part of total load. If
in doubt, contact your Manitowoc Distributor or the Service
Department at the factory for assistance.

F2081-1



CAPACITY CHART INFORMATION

EXAMPLE — Determining Total Load and Maximum Working Radius From Lower Boom Point

For this example, an M-250 equipped
as follows has been used:
¢ B30.5 Capacity Chart. Boom | Oper. | Boom Eg%T caoacit
* 130 ft of #44 Heavy Lift Boom Lgth. |Rad. |Ang. Elelv Pogn dlsy
* 40 ft of #132 Jib Feet |Feet \Deg. |poet
* 60 U.S. Ton Block with 4-Part %g gg.; Sg.g gig,;ggi
Load Lllne _Suspended 30 ft 78 818 | 1362 346.700*
below Jib Point 29 | 813 |136.1 337,400
* 100 U.S. Ton Block with 4-Part 3(2) Zgg Ezz ;;gzgg
Logd Line from Lower Boom 34 791 11351 359.100
Point (full block travel) 36 | 782 |134.6 236,600
38 | 773 |1342 217,600
. 58,000 plb' tLoad from Lower 0 | 761 1336 501200
oom Foin . 4 | 754 1331 | 186900
* 2.7 Ib/ft Weight of Wire Rope. 1 44 | 745 |1325 174,400
46 | 73.6 |131.9 163,300
48 | 727 |131.2 153,500
Deduct from Capacities when 3 50 | 717 1130.5 144,600
Jib is Attached 55 | 69.4 |[128.7 126,100
JibLength | Jib No. 132 0 018y 158 | Baaee
40’ (6,400 1bs »—1 70 | 62.1 |121.5 89,400
60' 8,200 Ibs 75 | 59.5 | 1185 81,000
18(% %g,ggg igs 80 | 569 [1153 73.800
5 S
B3 T G
95 | 484 |103.3 57,400
100 | 453 | 984 53,200
105 | 420 | 929 49,400
110 | 385 | 86.7 46,000
115 | 347 | 79.7 42,900
120 | 305 | 71.5 40,100
125 | 256 | 61.5 37,600
DESCRIPTION WEIGHT (Ib)
Component Weights
1 Fixed Jib (see Jib Deduct table in capacity chart) 6,400
2 Load Block/Hook and Weight Ball (below jib point) 2,825
3 Upper Boom Point (from capacity chart if noted) Does Not Apply
4 Load Block/Hook and Weight Ball (below upper boom point) Does Not Apply
5 Load Block/Hook and Weight Ball (below lower boom point) 4,800
6 Total Weight of Slings and Other Lifting Equipment Below Jib Point,
Upper Boom Point, and Lower Boom Point 700
7 Total Weight of Wire Rope Below Fixed Jib Point, Upper Boom Point, and Lower Boom Point
(see Load Line or Wire Rope Specifications Chart for weight of wire rope per ft) 1,728
Totals
A Total Component Weights (ADD items 1 — 7 above) 16,453
B Weight of Load to be Lifted 50,000
C Total Load to be Lifted (ADD A and B above) 66,453
D Maximum Working Radius (for Total Load to be Lifted from C above — see correct capacity chart) 85 ft
F2081-2 @ anitowoc

Crane CARE



CAPACITY CHART INFORMATION

Worksheet A — Determining Total Load and Maximum Working Radius From Lower Boom Point

DESCRIPTION WEIGHT
Component Weights (see Note 1:)

1 Fixed Jib (see Jib Deduct table in capacity chart). . . . ... ..
2  Load Block/Hook and Weight Ball (below fixed jib point) ... ......... ... i
3 Upper Boom Point (from capacity chartifnoted) . .. ........ ... i
4 Load Block/Hook and Weight Ball (below upper boom point, if installed). . .. ......................
5  Load Block/Hook and Weight Ball (below lower boompoint). .. ............ .. i ..
6 Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper
Boom Point, and Lower Boom Point. . . ... .. .
7 Total Weight of Wire Rope Below Fixed Jib Point, Upper Boom Point, and Lower
Boom Point (see Load Line or Wire Rope Specifications Chart for weight of wirerope) .. ............
Totals
A Total Component Weights (ADD items 1 —7above) . ... ... .. ... e
B  Weightof Loadtobe Lifted. ... ... o
C Total Load to be Lifted (ADD Aand Babove). ...................
D Maximum Working Radius (for Total Load to be Lifted from C abgwve

Note 1:  For some cranes so equipped, auxiliary drum in boom
butt and special rope guides or guards are considered
part of load from boom and jib points. See deduct
tables in capacity chart for detailed information.

F2081-3



CAPACITY CHART INFORMATION

Worksheet B — Determining Total Load And Maximum Working Radius From Upper Boom Point

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below upper boom point)

2 Upper Boom Point (from capacity chart if noted)

3  Load Block/Hook and Weight Ball (below lower boom point)

4 Total Weight of Slings and Other Lifting Equipment Below Upper Boom Point
and Lower Boom Point

5 Total Weight of Wire Rope Below Upper Boom Point and Lower Boom Point
(see Load Line or Wire Rope Specifications Chart for weight of wire rope)

Totals

A Total Component Weights (ADD items 1-5 above)

B  Weight of Load to be Lifted

C Total Load to be Lifted (ADD A and B above) see NOTE 1

D  Maximum Working Radius (for Total Load to be Lifted from C above — see correct capacity chart)

Sy

Note 1: Total load to be lifted must y&
maximum structural rating ooom
point or exceed boon( capasites as
specified in capacity cha »

1
/4

A922

F2081-4 Qann‘owoc
Crane CARE



CAPACITY CHART INFORMATION

Worksheet C — Determining Total Load and Maximum Working Radius From Fixed Jib Point on Boom

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below fixed jib point)

2 Upper Boom Point (from capacity chart if noted)

3  Load Block/Hook and Weight Ball (below upper boom point, if installed)

4 Load Block/Hook and Weight Ball (below lower boom point)

Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point,
Upper Boom Point, and Lower Boom Point

6 Total Weight of Wire Rope Below Fixed Jib Point, Upper Boom Point, and Lower Boom Point
(see Load Line or Wire Rope Specifications Chart for weight of wirerope) . .. ...... ... ... ... .....

Totals

A Total Component Weights (ADD items 1-6 above)

B  Weight of Load to be Lifted

C Total Load to be Lifted (ADD A and B above)

D  Maximum Working Radius (for Total Load to be Lifted from C above — see correct capacity chart)

F2081-5



CAPACITY CHART INFORMATION

Worksheet D — Determining Total Load and Maximum Working Radius From Lower Boom Point with Luffing Jib Attached
(see Note 1:)

DESCRIPTION
Component Weights

WEIGHT

1 Load Block/Hook and Weight Ball Below Lower Boom Point (see Note 2:). . .......... ... ... ......
2  Fixed Jib (see Jib Deduct Table in capacity chart). . . . ....... ... . e
3  Load Block/Hook and Weight Ball (below fixed jib point, ifinstalled). . .. ........ ... . ... ... ... ....
4 Upper Luffing Jib Point (from capacity chartifnoted) .. ... ... ... ... . . . ..
5  Load Block/Hook and Weight Ball (below upper luffing jib point, if installed). . . ....................
6 Load Block/Hook and Weight Ball (below lower Iuffing jib point, ifinstalled) . . . ....................
7 Intermediate Fall Point (see Intermediate Fall Deduct Table in capacity chart). ... .................
8 Load Block/Hook and Weight Ball (below intermediate fallpoint) . ... ....... ... ... . ... ... ... ....
9 Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper Luffing Jib Point, Lower
Luffing Jib Point, Intermediate Fall Point, and Lower Boom Point. ... ..... ... ... ... .. ... .. ....
1 Total Weight of Wire Rope Below Fixed Jib Point, Upper Luffing Jib Point, Lower Luffing Jib Point,
0 Intermediate Fall Point, and Lower Boom Point (see Load Line or Wire Ropg Specifications Chart for
weight Of Wire rope) . . .. . ..o
Totals
A Total Component Weights (ADD items 1-10 above)
B Weightof Loadtobe Lifted .......................
C Total Load to be Lifted (ADD A and B above) . . . ..
D Maximum Working Radius (for Total Load to be Lifte
correct capacity Chart) . . ... . ...
For most applications, weight of luffing jib and a certain
amount of weight below lower luffing jib point have
been included in boom capacity determination and do
not have to be added to total load. See capacity chart
for detailed information.
Depending on jib length, some lower boom point
sheaves may have to be removed. See capacity chart
for detailed information.
A922
F2081-6
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CAPACITY CHART INFORMATION

Worksheet E — Determining Total Load and Maximum Working Radius From Lower Luffing Jib Point

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below lower luffing jib point)

2  Fixed Jib (see Jib Deduct Table in capacity chart)

3  Load Block/Hook and Weight Ball (below fixed jib point, if installed)

4 Upper Luffing Jib Point (from capacity chart if noted)

5  Load Block/Hook and Weight Ball (below upper luffing jib point, if installed)

6 Intermediate Fall Point (see Intermediate Fall Deduct Table in capacity chart)

7  Load Block/Hook and Weight Ball (below intermediate fall point)

8 Load Block/Hook and Weight Ball (below lower boom point, if installed) see Note 1: .. ..............

9 Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper Luffing Jib Point, Lower
Luffing Jib Point, Intermediate Fall Point, and Lower Boom Point

Total Weight of Wire Rope Below Fixed Jib Point, Upper Luffing Jib Point, Lower Luffing Jib Point,

2) Intermediate Fall Point, and Lower Boom Point (see Load Line or Wire Rope Specifications Chart for
Weight Of WIre rope) ... ... ..o e
Totals

A Total Component Weights (ADD items 1-10 above)
B Weightof Loadtobe Lifted. ... ............. ... ...

C Total Load to be Lifted (ADD A and B above). . . . . .

D Maximum Working Radius (for Total Load to be

correct capacity chart). . .. .......... ... ....

Note 1: Depending on jib length, some lower
boom point sheaves may have to be
removed. See capacity chart for
detailed information.

A922
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CAPACITY CHART INFORMATION

Worksheet F — Determining Total Load and Maximum Working Radius From Fixed Jib Point on Luffing Jib

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below fixed jib point). . ... ... ... ... i
2 Upper Luffing Jib Point (from capacity chartifnoted) . ........ ... . . .. i
3  Load Block/Hook and Weight Ball (below upper luffing jib point, if installed). . .. ...................
4 Load Block/Hook and Weight Ball (below lower luffing jib point, ifinstalled) . . . ....................
5 Intermediate Fall Point (see Intermediate Fall Deduct Table in capacity chart). .. ..................

6 Load Block/Hook and Weight Ball (below intermediate fall point)

Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper Luffing Jib Point, Lower
Luffing Jib Point, Intermediate Fall Point, and Lower Boom Point

Total Weight of Wire Rope Below Fixed Jib Point, Upper Luffing Jib Point, Lower Luffing Jib Point,
9 Intermediate Fall Point, and Lower Boom Point (see Load Line or Wire Rope Specifications Chart for
WEIGHE OF WITE TOPE) . . .« . o o o e e e e e e e e e e e

Totals

B

C

D
Depending on jib length, some lower
boom point sheaves may have to be
removed. See capacity chart for
detailed information.

A922
F2081-8
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CAPACITY CHART INFORMATION

Worksheet G — Determining Total Load and Maximum Working Radius From Intermediate Fall Point on Luffing Jib

(see Note 1:)

DESCRIPTION WEIGHT
Component Weights

1  Load Block/Hook and Weight Ball (below intermediate fall point). . . ......... ... ... ... . . oo,
2  Fixed Jib (see Jib Deduct Table in capacity chart) see Note 2: .. ... ... ... .. ...
3  Load Block/Hook and Weight Ball (below fixed jib point, ifinstalled) ... ........... ... ... ... ......
4 Upper Luffing Jib Point (from capacity chartif noted). ... ... .. e
5  Load Block/Hook and Weight Ball (below upper luffing jib point, ifinstalled) . . .. ...................
6 Load Block/Hook and Weight Ball (below lower luffing jib point, if installed) . ......................
7  Load Block/Hook and Weight Ball (below lower boom point, if installed) see Note 3: ................
8 Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper Luffing Jib Point, Lower
Luffing Jib Point, Intermediate Fall Point, and Lower Boom Point . ......... ... ... ... ... . ... ....
Total Weight of Wire Rope Below Fixed Jib Point, Upper Luffing Jib Point, Lower Luffing Jib Point,
9 Intermediate Fall Point, and Lower Boom Point (see Load Line or Wire Rope Specifications Chart for
WEIGht OF WIr€ rOPE) . . . o oo e e e e e e e e e e
Totals
A Total Component Weights (ADD items 1-9 above)........... o Ve o oo o o o
B  Weightof Loadtobe Lifted. .. ....................., N
C Total Load to be Lifted (ADD A and B above). . . . . . N e o e e e e
D

correct capacity chart). . .. .................

Maximum Working Radius (for Total Load to be ‘: e above — see

Note 1:  For most applications, weight of luffing jib and
a certain amount of weight below lower luffing
jib point have been included in intermediate fall
capacity determination and do not have to be
added to total load. See capacity chart for
detailed information.

Note 2:  For most applications, weight of fixed jib and a
certain amount of weight below fixed jib point
have been included in intermediate fall
capacity determination and do not have to be
added to total load. See capacity chart for
detailed information.

Note 3: Depending on jib length, some lower boom
point sheaves may have to be removed. See
capacity chart for detailed information.

A922
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CAPACITY CHART INFORMATION

Worksheet H — Determining Total Load and Maximum Working Radius From Tower Boom Point

DESCRIPTION WEIGHT
Component Weights

1 Jib (see Jib Deduct Table in capacity chart)

2  Load Block/Hook and Weight Ball (below jib point, if installed)

3  Load Block/Hook and Weight Ball (below boom point)

4 Load Block/Hook and Weight Ball (below intermediate fall, if installed)

5  Total Weight of Slings and Other Lifting Equipment Below Jib Point, Boom Point, and Intermediate Fall.

6 Total Weight of Wire Rope Below Jib Point, Boom Point, and Intermediate Fall (see
Load Line or Wire Rope Specifications Chart for weight of wire rope)

Totals

A Total Component Weights (ADD items 1-6 above)

B  Weight of Load to be Lifted

C Total Load to be Lifted (ADD A and B above)

D Maximum Working Radius (for Total Load to be Lifted from C above — see

correctcapacity chart) .. ....... ... .o A
é/ 2,5
/6
ﬂ% ull 5
— 6 B
[~ 4,5
A922
F2081-10
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CAPACITY CHART INFORMATION

Worksheet J — Determining Total Load and Maximum Working Radius Tower Jib Point

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below jib point)

2  Load Block/Hook and Weight Ball (below boom point, if installed)

Load Block/Hook and Weight Ball (below intermediate fall, if installed) . . . . .......................

Total Weight of Slings and Other Lifting Equipment Below Jib Point, Boom Point, and
Intermediate Fall

5  Total Weight of Wire Rope Below Jib Point, Boom Point, and Intermediate Fall (see
Load Line or Wire Rope Specifications Chart for weight of wirerope) . . ... ....... ... .. ...

Totals

A Total Component Weights (ADD items 1-5 above)

B  Weight of Load to be Lifted

C Total Load to be Lifted (ADD A and B above). . . . ... e e

D  Maximum Working Radius (for Total Load to be Lifted from C above — sece
correct capacity chart)

A922
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CAPACITY CHART INFORMATION

Worksheet K — Determining Total Load and Maximum Working Radius From Tower Intermediate Fall
(see Note 1:)

DESCRIPTION
Component Weights
1 Load Block/Hook and Weight Ball (below jib point, if installed) (see Note 1:) .. ....................

2  Load Block/Hook and Weight Ball (below boom point, ifinstalled) ... .......... ... ... ... . .......

Load Block/Hook and Weight Ball (below intermediate fall). . ... ......... ... . ...

Total Weight of Slings and Other Lifting Equipment Below Jib Point, Boom Point, and
Intermediate Fall . ... ... .. . e

5  Total Weight of Wire Rope Below Jib Point, Boom Point, and Intermediate Fall (see
Load Line or Wire Rope Specifications Chart for weight of wire rope). . . . ......... ... .. o ..

Totals
A Total Component Weights (ADD items 1-5abOVE) . . . ... ... e
B Weightof Loadtobe Lifted .. ... . e

C Total Load to be Lifted (ADD Aand Babove) . ... ........ i e e

D  Maximum Working Radius (for Total Load to be Lifted from C above — see

correctcapacitychart) .. ....... ... ... A
é 1,4
/ )
/5
é/ 2,4
s
é/4
] Note 1: Weight of jib has been included in
T capacity determination and does not
require deduction.
A922
F2081-12
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CAPACITY CHART INFORMATION

CRAWLER BLOCKING DIAGRAM

A WARNING

READ CAPACITY CHARTS!

Do not attempt to operate crane without first reading and
understanding capacity charts.

Crane must be rigged, blocked, and operated according
to instructions given in capacity charts.

All operations must be performed with crane level as
specified in capacity charts; otherwise crane could tip.

Failing to comply with capacity charts can result in tipping
or structural failure of boom, boom and fixed jib, tower
attachment, or luffing jib attachment.

Death or serious injury to personnel can result.

Figure 1 shows proper blocking of the crawlers for the
following operating conditions:

e Raising and lowering booms, boom and fixed jibs, tower

attachments, and luffing jib attachments which require
increased stability as stated on the capacity chart.

e Capacity chart ratings which require front of crawlers to
be blocked (limited swing).

e  Capacity chart ratings which require front and rear of
crawlers to be blocked (360° rating).

Hardwood or steel blocking must provide even support,
equal to the width of crawler pads under the centerline of the
crawler rollers and/or the tumblers. Blocking must be thick
enough to maintain dimensions given in table even after
ground and blocking are compacted.

The blocking ensures that the centerline of the crawler rollers
or the tumblers becomes the tipping fulcrum.

CAUTION
Crawler Damage!

DO NOT extend blocking into area of intermediate rollers.
Damage to crawler components may result.

B173 !

Tumbler (Drive) End

F2081-14

Roller End

FIGURE 1
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CAPACITY CHART INFORMATION

Blocking Dimensions
Model X . Y Notes
Tumbler (Drive) End Roller End
inches mm inches mm
M-50W 1-1/2 38.10 1-3/8 34.93
M-65W 1-1/4 31.75 1-1/4 31.75
M-80W 1-1/2 38.10 1-1/4 31.75
M-85W 1-1/2 38.10 1-1/4 31.75
111 1/2 12.70 1/2 12.70
180 1-1/2 38.10 1-1/2 38.10
222 1-1/2 38.10 1-1/2 38.10
M-250, S2 1-1/4 31.75 1/2 12.70
555 1-1/4 31.75 1-1/4 31.75
777 1-1/2 38.10 3/4 19.05 4
777 1 25.40 1/4 6.35 5
888 S1, S2 1-1/8 28.58 1/2 12.70
999 1 25.40 1/2 12.70
1015 1/4 6.35 7/8 22.22
2250 1 25.40 1/2 12.70
2900WC 3/4 19.05 3/4 19.05 1
2900WC 1 25.40 1 25.40 2
3000W 1/4 6.35 1 25.40 3
3900 1/4 6.35 1/ 12.70 4,5
3900W 1/4 6.35 2 12.70 6
3950D 1/4 6.35 4 19.05
3950W 1/4 6.35 @ 19.05
4000 12 12.70 C 19.05
4000W 1/4 . @ 1/2 12.70
4100W S1, S2 5/8 1/2 12.70
4600 5/8 5/8 15.88
4600 S3 5/8 5/8 15.88
4600 S4, S5 5/8 . 5/8 15.88
6000W 1 25.40 1-1/4 31.75
6000 S2 1 25.40 1-1/4 31.75
7000 1 25.40 1-1/4 31.75
15000 — 25.40 — 12.70
16000 1-7/8 47.62 2-1/8 53.97
18000 2-7/8 73.02 2-5/8 66.67
21000 1-1/4 31.75 Not Applicable
NOTES

30
6

762 mm) Crawler Treads

2 — 36" (914) Crawler Treads

(
(

3 —33" (838 mm) Crawler Treads
(

4 — 38" (965 mm) Crawler Treads
5-48" (1 219 mm) Crawler Treads
6 —24" (610 mm) or 27" (686 mm) Crawler Treads

F2081-15



CAPACITY CHART INFORMATION

OPERATING RADIUS radius given on the capacity chart. Then measure from the

point indicated in the appropriate illustration to the center of
OPERATING RADIUS is the horizontal distance from the  ihe |0ad line or load block.

crane’s centerline of rotation to the center of the freely
suspended load line or load block. This practice will eliminate the need to find the crane’s

. L centerline of rotation when measuring operating radius.
The centerline of rotation is difficult to locate. Therefore,

deduct the radius (R) given in the table from the operating

Radius - R
Model ] Identification
ft-in. meters
2000 2-7 0.79
2300 Outside Edge
3000 R of Ring Gear
3000W 3-2 0.96 Rotatlon
3600 AQ! & .
888 4-6 1.37
2900T
2900WC 37 1.09
3900
3900T
3900W or WT
3950D 4-5 1.35
3950W or WT - Outside Edge
4000 ’| of Roller Path
4000W 1 Ro “on
4100W 4-6 1.37
4600 S-1,2,3 5-6 1.68 O
4600 S-4,5
6000W
6000 S-2 57 | 170 @3
6400
4000W RINGER®
4100W RINGER 18-1 5.51
36' P.R.
Top Outside

7000 18-4 5.59 ‘ R | Edge of

; Roller Path
46.00 RINGERS 30-0 914 ¢ Rotatlonr | |
60' P.R.
M-1200 RINGER 30-2 9.19
888 RINGER 22-7 6.88
M-50W 2-4 0.71
M-80W 2-9 0.84
M-65SC )
M-65T Outside Edge
M-65W r——R——' of Turntable
M-85T II ‘ ¢ Rotation ‘ II Bearing
M-85W 2-8 0.81 \
111
180
222
222 Wagon

F2081-16 Qann‘owoc

Crane CARE



CAPACITY CHART INFORMATION

Radius - R L
Model ] Identification

ft-in. meters
M-250 \ '
2950 6-1 1.85 ¢ Rotation

‘ R | FrontPlate of Rotating
Bed Adapter Frame
Outside Edge
[ R of X-TENDER
s ‘ Beam
4100W S-2 :
- Rotation ?
X-TENDER™ S-2 67-4 20.52 Q‘ g
= ‘ =
=)
Front Plate of

4-71 1.401 Rotating Bed

555 OR OR OR
42 2 Front of Front
54 163 ( Counterweight

1 Without front counterweight (cranes thl;' on both drums).

2 With front counterweight (cranes wit % all on both drums)

777

T 3-11 1. 19 A67

R Front Plate of
999 4-11 150 | h) Rotating Bed
15000 — 1.49 /\

i
¢ Rotation |
|

1015 4-6 1.37 ¢ Rotation

Front Edge of
Rotating Bed
Adapter Frame

—
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CAPACITY CHART INFORMATION

Radius - R
Model ] Identification
ft-in. meters
A043001
5
‘ )
16000
18000 6-1 1.85 ¢ Rotation
| , Front Edge of
| R | Rotating Bed
Adapter Frame
omer 1|
21000 4-8 1.42 ¢ Rotation
‘ R Front Plate of Rotating
' Bed Adapter Frame

F2081-18
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STANDARD HAND SIGNALS FOR CONTROLLING CRANE OPERATIONS

Complies with ASME B30.5 — 2004

HOIST. With forearm vertical,
forefinger pointing up, move
hand in small horizontal circle.

LOWER. With arm extended
downward, forefinger pointing
down, move hand in small
horizontal circles.

USE MAIN HOIST. Tap fist on
head; then use regular signals.

USE WHIPLINE (Auxiliary
Hoist). Tap elbow with one hand;
then use regular signals.

© 2008 Manitowoc

RAISE BOOM. Arm extended,
finger closed, thumb pointing
upward.

LO BOOM. Arm extended,

fingers closed, thumb pointing
downward.

MOVE SLOWLY. Use one hand
to give any motion signal and
place other hand motionless in
front of hand giving the motion
signal (hoist slowly shown as an
example).

RAISE BOOM & LOWER LOAD.
With arm extended, thumb
pointing up, flex fingers in and
out as long as load movement is
desired.

LOWER BOOM & RAISE LOAD.
With arm extended, thumb
pointing down, flex fingers in and
out as long as load movement is
desired.

SWING. Arm extended point with
finger in direction of swing of
boom.

da0108
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STANDARD HAND SIGNALS FOR CONTROLLING CRANE OPERATIONS

STOP. Arm extended, palm EMERGENCY STOP. Both arms || TRAVEL. Arm extended forward,

down, move arm back and forth || extended, palms down, move hand open and slightly raised,

horizontally. arms back and forth horizontally. || make pushing motion in direction
of travel.

DOG EVERYTHING. Clasp
hand in front of body.

TRAVEL (Both Tracks). Use both
fists in front of body, making a
circular motion about each other,
indicating direction of travel;
forward or backward. (For Land
Cranes Only).

track on side
fist. Travel.op
direction
motion of

5

vertically Iggfront of body. (For

sd13¥ circular

outward.

EXTEND BOOM (Telescoping
Booms). Both fists in front of
body with thumbs pointing

RETRACT BOOM (Telescoping
Boom). Both fists in front of body
with thumbs pointing toward
each other.

tapping chest.

EXTEND BOOM (Telescoping
Boom). One Hand Signal. One
fist in front of chest with thumb

tapping chest.

RETRACT BOOM (Telescoping
Boom). One hand signal. One
fist in front of chest, thumb
pointing outward and heel of fist

da0109
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NOTICE IR

CONVERTER OPERATION

CONTROLLED AND NON-CONTROLLER CONVERTERS

A AVOID CONVERTER DAMAGE OR FAILURE!

© 1999 Manitowoc Cranes, Inc.

« Do not exceed rated capacities on Capacities Charts for
your crane.

« Do not increase high idle or full load engine speeds above
factory settings.

« Do not lower load with converter any faster than load can be
hoisted with converter.

« Do not shock load con@%r (suddenly apply converter
r change direction of load)

power to stop, slow :
Doing any of the vv I cause excessive converter output

torque. This a \ cause increased loadings on housing,
turbine, impell w des, and sleeve valve. DAMAGE WILL
RESULT.

Rev. 12-09-99
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

OPERATOR’S GUIDE
/3900, 3900W, and 4000W

IMPORTANT This folio applies only to cranes with
below listed Serial Numbers when equipped with con-
trol console assembly 48462 or 65258:

3900 — 391021, 391022, 391025 and newer.
3900W — 395087 thru 395090, 395093 and newer.
4000W — 40385, 40386, 40388, 40392 and newer.

Avoid injuring personnel or damag-
ing crane and property.

Before operating crane, read and thoroughly under-
stand instructions in this folio, in Safety Information at
beginning of Service Manual and in Capacities section
of Service Manual.

NOTE The procedures, illustrations, and specifications
contained in this folio are based on the latest
information available at the time of printing.
Rights are reserved to alter and substitute speci-
fications and procedures at any time.

Manitowoc Engineering Co. does not assume
liability for injury to personnel or damage
property resulting from the use of this folio
maintenance, operation, or repair of this ers
Accordingly, anyone using a proced
recommended by Manitowoc Engineer
should be certain that the safety of p :
the integrity of the crane will not be e ered
by the procedure used.

GENERAL

The purpose of this folio is to familiarize the qualified
operator with the function of the instruments and con-
trois for this crane. This folio also contains safety infor-
mation and a description of operation for each crane
function.

This folio identifies and describes both standard and
optional controls. Disregard instructions for controls
not provided on your crane. Operating instructions for
special controls (such as auxiliary drums) are contained
in separate folios following this folio.

CONTENTS Page

Instrumentsand Controls .................c.... 2-15
Operation: :
Maintenance and Inspection
eforeOperation ..o, 17
ineStarnt-Up ... i it e i 17
Bagming Up and Booming Down ............ 17,18
177 7o | 0o 18
raveling...ooeiii ittt it 18-22
andling Loads:
Liftcrane ... 23, 24
*Clamshell with Auto Take-Up............ 24,25
*Clamshell with Controlled
Pressure ClosSing ........c.ooiiiieniinennn. 25
Dragline. ..ot i 26
Liftcrane ......... i i e 26, 27
**Clamshell with Auto Take-Up............... 27
**Clamshell with Controlied
Pressure Closing .............oiiun. 27,28
Shutdown or Unattended Crane ................ 28

*Flexair Drum Control Valves
**Manitowoc Drum Control Valves

(Continued)
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NOTE The location of some controls may vary from what is
shown in Figure 1. Refer to the nameplates on the controis

e 6
to locate a specific control. ce

Figure 1 Instruments and Controls
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. Start/Stop Switch (Cat. or G.M. engine)
. Emergency Shut-Down Switch (G.M. engi
. By-Pass Switch

Legend for Figure 1

. Instrument Panel Selector
. Boom Hoist Hydraulic Oil Temperature Gauge

(current production 3800W only)

. Engine Qil Pressure Gauge

Engine Water Temperature Gauge
Ammeter

. Gear Lube Pressure Gauge

. Converter Oil Pressure Gauge

. Rear (Swing) Converter Oil Temperature Gauge
. Front (Hoist) Converter Oil Temperature Gauge
. Chain Lube Pressure Gauge

. Fuel Gauge

. Boom Hoist Charge Pressure Gauge

(current production 3900W only)

. Panel Lights Switch

. Machinery Warning Buzzer

. Lube Flow/Converter Temperature Warning Light

. Low Air Warning Light

. Glow Plug Switch (Cat. engine)

. Glow Plug Light (past production Cummins engine)
. Ether Starting Aid Switch

(current production)

Either Starting Aid or Glow Plug Switch
(past production Cummins engine with two
operator's cabs)

(past production Cummins engine)

. Start/Stop Switch (Cummins engine
operator’'s cab)
. Start Switch (Cummins engine with t

operator's cabs)

. Run/Stop Switch (Cummins engine with two

operator’'s cabs)

. Hydraulic Filter Warning Light

(current production 3900W only)

. Air Pressure Gauge

. Operator’s Cab Selector

. Heater (not shown)

. Level

. Horn Control

. Gantry Lifting Device Control
. Dome Light Switch

. Defroster Fan Switch

. Windshield Wiper Switch

. Dead-Man Control
. Engine Foot Throttle
. Engine Hand Throttle
. Boom Hoist Pawl Control
41. Boom Hoist Control
. Boom Hoist Drum Rotation Indicator
. Boom Hoist Auxiliary Brake Control
. Swing Lock Control (air)
. Swing Lock Control (manual)
. Swing Brake (manual)
. Swing Parking Brake Control (air applied)
. Swing Parking Brake Control (spring applied)
. Independent Swing Control
. Rear (Swing) Converter Gontrol
51. Rear Drum Pawl Control
. Right or Front Drum Parking Brake Controi
. Left or Rear Drum Parking Brake Control
. Right or Front Drum Working Brake (left pedal}
. Left or Rear Drum Working Brake (right pedal)
. Right or Front Brake Pedal Lock
eft or Rear Brake Pedal Lock )
~ Right or Front Air Assist Brake Regulator (left wall)
. et or Rear Air Assist Brake Regulator (right wall)
Hoist Converter Selector
Hoist Converter Manual Control
57a. Right or Front Drum Control |
63a. Left or Rear Drum Control } NOTE1
62b. Right or Front Drum Control |
63b. Left or Rear Drum Control } NOTE 2
64. Clam Closing Regulator and Gauge
65. Operation Selectors
66. Drum Rotation Indicator
. Power Lowering Control
. Right or Front Drum By-Pass Control
(hoist limit or bail limit)
. Left or Rear Drum By-Pass Control--
(hoist limit or bail limit)
. Main Drive Shaft Control
71. Slide Pinion Control (air)
. Slide Pinion Control (manual)
. Swing Power Regulator
. Steering Clutches Control
. Half Lock Controls (past production)
. Half Locks Control (current production)
. Travel Locks Control (past production)
. Forward Travel Lock Control (current production)
. Reverse Travel Lock Control (current production)

NOTE 1: Flexair Control Valves
2: Manitowoc Control Valves

(Continued) .
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INSTRUMENTS AND CONTROLS

CONTROL AND POSITIONS (Figure 1)

FUNCTION

1. Instrument Panel Selector —
Toggle moved to RIGHT:

Toggle CENTERED:
Toggle moved to LEFT:

Electric current ON at mstrument panet in elevated
cab only.

Electric current OFF at both instrument panels.
Electric current ON at lower instrument panel only.

2. Boom Hoist Hydraulic Oil Temperature Gauge
(current production 3900W only) —

IMPORTANT Continuous operation of boom hoist with
oil temperature above 180°F may result in damage to
pump and motor. Troubleshoot hydraulic system if oil
temperature rises above 180°F.

Shows oil temperature in the hydraulic system for the
boom hoist. The normal range is 150 to 180°F.

‘3. Engine Oil Pressure Gauge and
4. Engine Water Temperature Gauge —

See engine manufacturer's manual for engme operating
conditions.’

5. Ammeter — ' '

Shows the rate at Wthh the battenes are being charged
or discharged in amps. "

6. Gear Lube Pressure Gauge —

Shows oil pressure inthe gear lube system for the drum
gear, the main drive shaft bevel pnmons and the boom
hoist worm set. The normal range is 10 to 20 psi, but not
higher than 50 psi (setting of relief valve).

7. Converter Oil Pressure Gauge —

Shows oil presglire in the charging system for both con-
verters. ThesAfofmal range is 45 to 65 psi.

8. Rear (Swing) Converter Oil Temperature Gauge and
9. Front (Hoist) Converter Oil Temperature Gauge —

Each ga| % ows 0il temperature in the respective
converreN\Ibg normal range is 160 to 225°F.

10. Chain Lube Pressure Gauge —

\ @ pressure in the lube system for the transmis-
stodaQgehain case. The normalrangeis 5to 10 psi, but
jgher than 50 psi (setting of relief valve).

11. Fuel Gauge —

|N\\SH&s amount of fuel in the fuel tank.

12. Boom Hoist Hydraullc Charge Pressure Gauge
{current production 3900W only) —

V ' i

e

hows oil pressure.in the charging system for the
hydraulic boom hoist pump and motor. The normal
range is 150 to 400 psi. Pressure should be higher in
neutral than when booming.

NOTE The boom hoist may not operate properly if
charging pressure is below 150 psi.

The boom hoist brake will automatically apply to
stop and hold the boom-if charging pressure
drops below 75 psi. The cause for the drop in
charging pressure must be corrected before
operation can be resumed.

13. Panel Lights Switch —

This 2-position switch turns the gauge lights ON and
OFF.

14. Machinery Warnlng Buzzer —

BUZZES loudly when any warning light (15, 16, or 27)
comes ON.

15. Lube Flow/ Converter Temperature Warnlng nght -

IMPORTANT Do not operate crane when warning light
is ON; damage to machinery may result. If light does not
go off soon after start-up or comes on during operation,
IMMEDIATELY proceed as follows:

—Land load or apply brakes to hold load.

—Check gauges and flow indicators to find faulty
system.

—Stop engine.
—Correct problem before continuing operation.

GLOWS RED and BUZZER (14) comes ON to warn of
the following problems:

—Engine oil pressure below 10 psi.

—Engine water temperature above 205°F.

—Front or rear converter oil tefnperature above 270°F.
—No oil flow to gear lube system.

—No oil flow to chain lube system.

(Continued)
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

16. Low Air Warning Light —

If low air warning light comes ON

8% during operation, IMMEDIATELY
apply drum workmg brakes or drum parking brakes to
holdload and correct cause for problem before continu-
ing operation. Low air pressure may resultin an accident
from clutches or brakes not applying.

‘GLOWS RED and BUZZER (14) comes ON when air

pressure at the manifold in the operator's cab drops
below 85 to 95 psi.

17. Glow Plug Switch (Cat. Engine) —
Toggle UP:
Toggle held DOWN:

Glow plugs OFF.
Glow plugs ON.

NOTE Referto the engine manual for glow plug operat-
ing instructions.

18. Glow Plug Light
(past production Cummins engine) —

GLOWS RED when glow plug switch (20) in ON.

19. Ether Starting Aid Switch (current production) —
Toggle UP:
Toggle held DOWN:

Either starting aid OFF.

Ether starting aid ON. Refer to “Engine Start-Up” in thls
folio for operating instructions.

A

20. Ether Starting Aid or Glow Plug Switch (past pro-
duction Cummins engine with two operator’s cabs) —

Toggle UP:
Toggle held DOWN:

O

>

@her starting aid or glow plugs OFF.
her starting aid or gilow plugs ON.

©

NOTE Referto the engine manual for glow plug operat-
ing instructions. Refer to “Engine Start-Up” in
this folio for ether starting aid operating instruc-
tions.

21. Start/Stop Switch (Cat. or G.M. engine V&
Toggle held UP:

Toggle held DOWN:

START engine. Release toggle to center position as
soon as engine starts.

STOP engine. Reiease the toggle to the center position |
after the engine stops.

22. Emergency Shut-Down Switch (G.M. engine) —
Toggle held DOWN:

Push Latch Down to Reset
(Shown in Normal Position)

A211

Figure 2 Emergency Shut-Down Latch

STOP engine only if the engine cannot be stopped with
start/stop switch (21). See the engine manufacturer’s
manual for operating instructions; the engine may be
damaged if this switch is used improperly.

NOTE Ifthe engine is stopped with the emergency shut-
down switch, the latch at the air-intake manifold
(Figure 2) must be reset before the engine can be
restarted.

23. By-Pass Switch
(past production Cummins engine) —

The toggle must be held down to by-pass the engine oil
pressure switch while starting the engine. Release the
toggle once the engine starts and engine oil pressure is
above 10 psi.

(Continued) -
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CONTROL AND_POSITIONS (Figure 1)

. FUNCTION

24. Start/Stop Switch I
{(Cummins engine with one operator’s cab) —

Toggle held UP;

Toggle DOWN:

START engine. Release toggie to center position as
soon as engine starts.

STOP engine. The toggle remains in this position.

25. Start Switch
(Cummins engine with two operator's cabs) —

Toggle held DOWN:

START engine. If the engine does not crank, move tog-
gle for run/stop switch (26) to the opposite position.
Release start toggle as soon as engine starts.

26. Run/Stop Switch
{Cummins engine with two Operator's Cabs) —

Toggle UP or DOWN:
~ Toggle at OPPOSITE POSITION: to above

'~ START and RUN engine. See Start Swnch (25).
' STOP engine. L i

27. Hydraulic Filter Warning nght| v
(current production 3900W only) — ‘

IMPORTANT Laid load or apply brakes to ho/d load
and STOP ENGINE if tilter by-pass warning light does
notgo out soon after start-up or comes on during opera-
tion; REPLACE FILTER ELEMENT, or hydraulic pump
and motor may be ruined by unfiltered oil.

. " : ‘
GLOWS RED and BUZZER (14) comes ON when the
hydraulic filter for the boom hmst system is plugged

! ‘wnth dirt. !

NOTE ltis normal for the fllter by pass warmng ||ght to
come on at start-up when the hydraulic oil is
cold; however, the light should go out as the oil

temperatiye rises to normal.

28. Air Pressure Gauge —

Shows air pre/s/su\'gatthe manifoldin the operator's cab.
The nor is 125-137 psi.

29. Operator’s Cab Selector —

Lever moved to FRONT:

Lever moved to CENTER:

Lever moved to REAR: L

WER cab; air off to upper cab.

Air @
BOTH cabs.

to UPPER cab; air off to lower cab.

- 30. Heater Control —

“

D e heater is located at the .operator’s' left rear. The

ater has!a 2—speed switch. for controlllng heater
‘opeation. ‘1 ” : u“

' NOTE If thé heater is of the hoi water type a shut-off

' valve is located in each heater hose at the point
the hoses connect to the engine, . The shut-off
valves must be open to -operate the heater. Dur-
ing warm weather, the shut off valves can be
closed to block warm-water flow through the
heater.

31. Level —

Shows levelness of the crane from front to rear and from
side to side.

32. Horn Control —
Lever held DOWN:
Lever UP:

Horn ON.
Horn OFF.

33. Gantry Lifting Device Control —

The gantry Ilftmg device control has two push buttons,

. UP and DOWN, for raising and lowering the gantry fift-

ing device arm. Refer to the Gantry Assembly Folio in

~ the ATTACHMENT Section of the Service Manual for
. gantry raising and lowering instructions.

34. Dome Light Switch —

This two-position switch turns the dome light ON and
OFF.

35. Defroster Fan Switch —

The switch is located on the fan motor.

36. Windshield Wiper Control —

Knob turned CLOCKWISE:

Knob turned COUNTERCLOCKWISE TO OFF:
Knob turned COUNTERCLOCKWISE PAST OFF:

START wiper and increase its speed.
Decrease speed and STOP wiper.

Park wiper at RIGHT SIDE of windshield.
{Continued)
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

37. Dead-Man Control —
Either button held DOWN:

Both buttons UP:

CRANE CAN BE OPERATED. Either button must be
held down at all times to operate the crane.

CRANE CANNOT BE OPERATED. Any of the foliowing -

occur;

—Drum working or parking brakes apply.
—Swing brake applies.

—Boom hoist automatic brake applies.
—Engine speed decreases to low idle.
—Both converters close (no power).

38. Engine Foot Throttle —
Pedal pressed DOWN:

Pedal UP:

INCREASE engine SPEED above the settmg of engine -

hand throttle (39).

DECREASE engine SPEED to idle or to the setting of
engine hand throttie (39).

39. Engine Hand Throttle —
Lever pulled DOWN:

Lever pushed UP:

INCREASE engine SPEED in relatlon to how far the
lever is pulled down.

position itis moved to, thus maintaining a desired
engine speed.

40. Boom Hoist Pawl Control —
Lever pulled BACK:
Lever pushed FORWARD:

Pawl IN (engaged with ratchet).
Pawl OUT (disengaged from ratchet).
NOTE The paw! cantrol has a lever latch that must be

pulled up before the lever can be moved in either -

direction.

The pawl on current production cranes has an
“interlock system” which prevents the boom
from being lowered until the pawi is disengaged.

If the pawl is accidently engaged while lowering
the boom, the boom will stop automatically, but
the pawl will not engage until approximately 5
seconds after the boom stops. The pawl must
then be disengaged before the boom can again
be lowered.

41. Boom Hoist Control —
Lever pulled BACK from off:

Lever CENTERED (spring returns to this position when
moved out of “detent”):

Lever pushed FORWARD from off:

Boom UP (automatic brake released).

Off (automatic brake applied).
Boom DOWN (automatic brake released).

NOTE Boom speed depends on how far the lever is
moved in either direction from off. Maximum
speed is optained when the lever is moved to the
“detent” in either direction.

The boom hoist pawl must be disengaged before
the boom can be lowered. It may be necessary to
boom up slightly before the pawl can be disen-
gaged.

FOLIO 1201-7

REASE engine speedin relation to how far the lever
shed up.
@ The hand throttle lever is held by friction at any
Y

V
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

42. Boom Hoist Drum Rotation Indicator —

NOTE The drum rotation indicator is either a knob
mounted on the cab wallor a button mounted on
top of the boom hoist control lever.

ROTATES to signal the operator, by sight or feel, that
the boom hoist drums are turning. The indicator rotates
in proportion to boom hoist speed.

43. Boom Hoist Auxiliary Brake Control —
Lever pulled DOWN:

Lever UP (spring returns to this position):

Brake APPLIED in relation to how far the lever is pulled
down.

Brake RELEASED as the lever moves up.

NOTE See “"Booming Up and Booming Down” in this
folio for uses of the boom hoist auxiliary brake.

44. Swing Lock Control (air) —

NOTE A swing lock control is provided only when the
crane has independent swmg or when the crane
‘does not have a slide pinion control

Lever pushed FORWARD: !
Lever pulled BACK: .

NOTE It may be necessary to swmg sllghtly in either
direction before the swing lock can be disen-
gaged.

Lock ouT (dlsengaged from swmg gear).
Lock IN (engaged with swmg gear).

IMPORTANT Do notengage swing lock while swinging;
damage to swing lock or swing gear will result. Bring
upperworks to complete stop, then engage swing lock.

45. Swing Lock Control (manual) —

NOTE A swing lock control is provided only when the
crane has independent swing or when the crane
does not have a slide pinion control.

Lever pushed FORWARD to latch:
Lever pulled BACK to latch:
NOTE The latches will hold the lever in either position.

It may be necessary to swmg slightly in either
( direction before the swmg Iock can be disen-
__! gaged.. -

A\

Loc ed with swing gear).
(disengaged from swing gear).

RTANT Do notengage swing lock while swinging;
gge to swing lock or swing gear will result. Bring

(J¢
&perwoms to complete stop, then engage swing lock.
: i ] " " ‘ ,

46. Swing Bral;e (manual) - i
Pedal pressed DOWN:

v
Pedal UP (if latched, press down on heel of pedal to
unlatch):

]
v

Brake APPLIED in .reiation to how far the pedal is
pushed down. To hold the pedal down, tip the pedal
forward and “latch” it.

Brake RELEASED gradually as the pedal is eased up.

47. Swing Parking Brake Control
(air applied, spring released) —

Lever pushed FORWARD:
Lever pulled BACK:

Brake RELEASED (air off).
Brake APPLIED (air on).

IMPORTANT Do not apply swing parking brake while
swinging; brake will stop upperworks abruptly, possibly
causing damage to boom. Bring upperworks to com-
plete stop, then apply swing parking brake to hold
upperworks in position.

Do not rely on air applied swing parking brake to hold
upperworksin position when engine is off. Air will bleed
off, and brake will not hold. Engage swing lock when
engine will be off.

(Continued)
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

48. Swing Parking Brake Control
(spring applied, air released) —

Lever pulied DOWN:
Lever pushed UP:
NOTE The lever will remain at any position itismoved to.’

Brake APPLIED (air off) in relation to lever movement.
Brake RELEASED (airon) inrelation to lever movement.

IMPORTANT Do not apply swing parking brake while
swinging; brake will stop upperworks abruptly, possibly -
causing damage to boom. Bring upperworks to com-
plete stop, then apply swing parking brake to hold
upperworks in position.

49. Independent Swing Control —
Lever puiled BACK:

Lever CENTERED (spring returns to this position):
Lever pushed FORWARD:

’

SWING RIGHT clutch applied in relation to lever move- :
ment. Pull the lever all the way back to apply the clutch
fully.

OFF; both swing clutches released.

SWING LEFT clutch applied in relation to lever move-
ment. Push the lever all the way forward to apply the
clutch fully.

50. Rear (swing) Converter Control —
Handle squeezed TOWARD LEVER:

Handle RELEASED:

Swing converter POWER INCREASED in relation to

hanpdlie movement.
%\g converter POWER OFF. Power is decreased
—9

ragually as the handle is eased away from the lever.

51. Rear Drum Pawl Control —

Lever pushed FORWARD:

Lever pulled BACK:

NOTE The past production pawl control har
latch that must be pulled up before t n

be moved in either direction.

@wl OUT (disengaged from drum ratchet).

Pawl IN (engaged with drum ratchet).

IMPORTANT Do not engage paw! while lowering load;
pawl or drum will be damaged. Bring drum to complete
stop, then engage pawl.

52. Right or Front Drum Parking Brake Con Vol and
53. Left or Rear Drum Parking Brake Control —

Lever pushed FORWARD:
Lever pulled BACK:

IMPORTANT Do not apply drum parking brake to stop
load; damage to drum machinery or brake may result.
Stop load with drum working brake or converter power,
then apply drum parking brake.

Brake RELEASED (air on).
Brake APPLIED (air off).

NOTE The drum parking brakes wiil start to apply if air
pressure drops below approximately 100 psi. The
cause for the drop in air pressure must be cor-
rected before the drum parking brakes can be
released.

54. Right or Front Drum Working Brake and
55. Left or Rear Drum Working Brake —

Pedal pressed DOWN:

Brake
Released

A

TN,

Brake
Applied

8126

Figure 3 Drum Working Brake

Pedal UP (if latched, press down on heel of pedal to
unlatchy:

Brake APPLIED in relation to how far the pedal is
pushed down. To hold the pedal down, tip the pedal
forward and “latch” it (see Figure 3).

NOTE When equipped with air assist drum working
brakes, press down on the toe of the pedal to
deliver regulated air pressure to assist in apply-
ing the drum brake (see items 58 and 59).

Brake RELEASED gradually as the pedal is eased up.

{Continued)
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

56. Right or Front Brake Pedal Lock ah.d

57. Left or Rear Brake Pedal Lock —
Lever pulled DOWN:

Lever pushed UP:

Brake pedal LOCKED inthe applied position. The brake
pedal can be pushed down to further apply the brake,
but the brake cannot be released.

Brake pedal UNLOCKED; the brake can be released.

Prevent load from dropping once
brake pedal is locked.

Fully apply brake to hold load and latch pedal down
before locking pedal.

58. Right or Front Air Assist Brake Regulator and
59. Left or Rear Air Assist Brake Regulator —

Knob turned' GLOCKWISE:

- Knob turned COUNTERCLOCKWISE

INCREASE air assist air pressure.
DECREASE air assist air pressure.

" NOTE Airassistair pressure is adjustable between 0-45

'psi. Adjust the regulatorto provide smooth oper-
+ ation of the drum brake.

‘Turn off the regulator (turn fully counterclock-
wise) when air assist is not needed.

60. Hoist Converter Selector —
Lever pulled BACK:

- Lever pushed FORWARD:

AlIR contr %1\&? converter. The drum controls apply
the dru tcheés and control output of the hoist

osition for duty-cycle operation (drag and
for liftcrane operation when precision control

) ;., AL control of hoist converter. The drum controls
v anly apply the drum clutches. The hoist converter man-

fal control controls output of the hoist converter.

Use the MANUAL position for liftcrane operation when

precision control of the load is required.

61. Hoist Converter Manual Control (Figure 4) —

Lever pulled BACK from off:

Lever FORWARD to off:

Vanable Power Range

Full Power

o

\

,\‘

\l

NOTE The hoist converter selector must be in the
MANUAL position.

Hoist converter power INCREASED in relation to lever
movement. Full power is provided when the lever is
pulled all the way back.

Hoist converter power DECREASED as the lever is
eased forward. Release the lever all the way forward to
shut off hoist converter power.

Oft

|

Figure 4 Hoist Converter Manual Control

(Continued)
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

62a. Right or Front Drum Control (Flexair Valve) —

HOIST CONVERTER SELECTOR IN MANUAL POSI-
TION:

Lever pulled BACK from off to Position 1, Figure 5
(“detent” this position):

Lever CENTERED (spring returns to this position when
moved out of “detent”):

HOIST CONVERTER SELECTOR IN AIR POSITION:

Lever pulled BACK from off to POSITION 1, Figure 5
(“detent” this position):

Lever tipped LEFT from position 1, Figure 5 to POSI-
TION 2:

Lever FORWARD from position 2, Figure 5 1o POSITION
3:

Lever pushed FORWARD to POSITION 4, Figure 5
(“detent” this position):

=

Lever CENTERED (spring returns to this position w

Drum clutch FULLY APPLIED.

Drum clutch FULLY RELEASED.

HOIST LOAD — liftcrane, or

CLOSE ANDHOIST BUCKET onclosing line—clamor
grapple with auto take-up, or

CLOSE BUCKET onclosing line — clam with controlled
pressure closing, or

DRAG BUCKET IN — dragline.

HOIST BUCKET on holding line — clam with controlled
pressure closing only.

DUMP BUCKET — clam with controlled pressure clos-
g\ \only.
W R BUCKET — clam with controlled pressure clos-

only.

moved out of “detent”): /\ OFF. Clutches released and power off.

63a. Left or Rear Drum Control (Flexair Valve —\\Pg)
Si-

HOIST CONVERTER SELECTOR IN MA
TION:

Lever pulled BACK from off to POSITION 1, Figure 6
(“detent” this position):

Lever CENTERED (spring returns to this position when
moved out of “detent”):

HOIST CONVERTER SELECTOR IN AIR POSITION:

Lever pulled BACK from off to POSITION 1, Figure 6
(“detent” this position):

Lever pushed FORWARD from off to POSITION 2, Fig-
ure 6 (“detent” this position):

"Lever CENTERED (spring returns to this position when
moved out of “detent”):

o
R

OFF

A212

L

Figure 5 Right or Front Drum Control

Drum clutch FULLY APPLIED.

Drum clutch FULLY RELEASED. ’

HOIST LOAD OR BUCKET — liftcrane, clamshell,
grapple, or dragline.

LOWER BUCKET — clamshell or grapple with auto
take-up only.

OFF. Clutches released and power off.

Figure 6 Left or Rear Drum Control

(Continued)
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

62b. Right or Front Front Drum Control and
63b. Left or Rear Front Drum Control (Manitowoc Valve) —

Clutch Applied
(First “Detent” or “Step”)

S
Variable Power Range *
(4

Fuil Power \<
(Second "Detent”)

A210

Figure 7 Manitowoc Drum Control Valve

Lever pulled BACK from off to FIRST “DETENT"

or “STEP”;
Lever pulled BACK PAST CLUTCH POSITION:

Lever all the way FORWARD (spring returns to this posi-
tion when out of “detent”,:

NOTE The following description applies to both a
straight liftcrane and to a combination liftcrane/
excavator when equipped with Manitowoc Drum
Control Valves (see Figure 7 for control positions).

The drum control valve for a straight liftcrane
does not have a “detent” to hold the lever in the
CLUTCHAPPLIED position; rather, a“‘step” pro-
vides a feel for the CLUTCH APPLIED position,

Thedrum control valve for acombination liftcrane/
excavator has a “detent” that holds the lever in
the CLUTCH APPLIED position

Clutch APPLIED; no power.

VARIABLE POWER in relation to how far the
lever is pulled back.

OFF; @@h released and power off.

64. Clam Closing Regulator and Gauge —

Handle turned CLOCKWISE:
Handle turned COUNTERCLOCKWISE:

tontrolled air pressure.
st the clam closing regulator as follows:

Auto Take-Upr—Adestthe regulator low enough
to prevent the holding line from hoisting the
bucket, but high enough to keep the holding line
tight when the bucket is closed and hoisted on
"o g the closing line.

Controlled Pressure Closing — Adjust‘the regu-

lator so the closing line completely closes the

bucket without hoisting the bucket.

A266

Pin

—= Hex
“ A = Pin To Hex
- B =Pin To Round

Figure 8 Operation Selectors

The position of the steam cocks (located to front ofdrum
controls) determines the operation that can be per-
formed: liftcrane, dragline, clamshell with controlled
pressure closing, or clamshell with automatic take-up.

Four steam cocks are provided, and each is stamped
with a number for identification. Refer to Figure 8 and
the table for the position of each steam cock.

Steam Cock

12 3 4.

Liftcrane/Dragline ‘A A AA

| Clam — Cont. Press. ClosingB B A B
Clam — Auto Take-Up A ABA

66. Drum Rotation Indicator —

NOTE A drum rotation indicator is available for each
drum.

The drum rotation indicators are either knobs
{mounted on the cab wall, on the hoist converter
manual control lever, or on the independent
swing control lever) or buttons (mounted on the
drum control levers).

ROTATES to signal the operator, by sight or feel, that
the corresponding drum is turning. The indicator rotates
at a speed in proportion to drum speed.

{Continued)
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

67. Power Lowering Control —

NOTE The hoist converter selector must be in the
MANUAL position and the corresponding drum
control lever must be pulled back to the CLUTCH
APPLIED position before the power lowering
system will operate.

When the power lowering button is held down, it
turns ON the hydraulic system that reverses the
hoist machinery to lower the load hydraulically.

Button held DOWN:
Button UP:

IMPORTANT DO NOT press down power lowering but-
ton while hoisting a load; damage to power lowering
system may result, especially when hoisting load at full
speed.

POWER LOAD DOWN on drum that has clutch applied.
OFF.

68. Right or Front Drum By-Pass Control and
69. Left or Rear Drum By-Pass Control —

Button held DOWN:

Button UP:

System OFF so theload can be lowered off the hoist limit
switch if it is contacted or so the wire rope can be
removed from the drum for maintenance purposes only.

%\t\:m ON to limit how high the load can be hoisted or
|

it how much wire rope can be spooled off the drum.

70. Main Drive Shaft Control —
Lever pushed FORWARD from off:

moved out of “detent”):
Lever pulled BACK from off:

Lever CENTERED (spring returns to this posit@@

Lever tipped LEFT from off:

NOTE 1 Thedirections of travel given above are with the
crawler drive chains to rear of operator.

2 The mode of operation, travel or swing,
depends on the position of slide pinion control
(71 0or 72).

3 Travel or swing speed depends on engine
speed and on how the control lever is moved in
either direction. Move the control lever to the
“detent” in either direction to obtain maximum
speed.

@AVEL REVERSE or SWING LEFT clutch applied and

nverter power increased in relation to iever move-
ment.

OFF.

TRAVEL FORWARD or SWING RIGHT clutch applied
and converter power increased in relation to lever
movement.

SWING BRAKE APPLIED (air on).
4 Use the main drive shaft control to swing the

upperworks for duty-cycle operation and use

the independent swing control, if equipped, to
swing the upperworks for liftcrane operation.

71. Slide Pinion Control (Air) and
72. Slide Pinion Control (Manual) —

Lever pushed FORWARD:

Lever CENTERED:

Lever pulled BACK:

IMPORTANT Avoid damage to gears.

,Reduce engine speed to idle. Move slide pinion to
desired position. Then move main drive control lever
forward and back slightly to fully engage slide pinion
with swing or travel gear before applying full power.

TRAVEL.
NEUTRAL.
SWING.

NOTE 1 The manual lever has a latch which must be
squeezed before the lever can be moved.

2 If the crane does not have independent swing,
the swing lock is engaged automatically when
the slide pinion is moved to either the travel
position or the neutral position. The swing lock
is disengaged automatically when the slide pin-
ion is moved to the swing position.

(Continued)
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FUNCTION

71. and 72. Slide Pinion Control {continued)—

3 If the crane has independent swing, the swing.
lock is independentiy controlied.

4 The travel locks are engaged automatically
when the slide pinion is moved to either the
swing position or the neutral position. The
travel locks can be controlled independently
only when the slide pinion is in the travel
position.

73. Swing Power Regulator —
Handle turned CLOCKWISE:
Handle turned COUNTERCLOCKWISE:

IMPORTANT Do not set swing power regulator higher
than 70 psi; otherwise, swing machinery may be dam-
aged from excessive torque. ‘

INCREASE swing power.
DECREASE swing power.

NOTE Adjust the swing power regulator at the lowest
pressure betweeh 60-70 psi which provides the
smoothest swing operation and sufficient swmg
power for the work being done. ,

The swing power regulator controls swing power ‘
only when swinging with the main dnve shaft’|
control. ; , ‘

The swing power regulator is sealed for 60 psion
“woodyard” cranes.

74. Steering Clutches Control —

NOTE The following description is with the crawler
drive chains to rear of operator.

Lever CENTERED:

Lever pushed FORWARD:

Lever pulled BACK:

IMPORTANT Avoid damaging steering clutches.
—Stop traveling before changing steering direction.jl

—Gently “rock” crawlers forward and back to ‘fully
engage and disengage steenng clutches before ap-
ply/ng full travel power.

/Know position of crawler drive chains
; before turning. An accident can
result if crane turns opposite to intended direction.

T. Power to both crawlers.

7 Power to left crawler only.

. Power to right crawler only.
|

i

I3 ' 4

75. Half lock controls (past production) (Figure 9) —
Stop flipped INWARD:

Stop flipped OUTWARD:

Left Right
Crawler Crawler

. . ~ Engaged
Disengaged ,/\ 949 /\ Disengaged

of: 1]

Figure 9 Steering Half Locks
{past production)

Corresponding half lock ENGAG'ED for a gradual turn.
The crawler that is not powered “idles”.

Corresponding half lock DISENGAGED for a sharp turn.
The crawler thatis not powered is “locked” to not rotate.

NOTE The steering clutches control must be in the
STRAIGHT position before the half locks can be
engaged or dtsengaged

i
i

{Continued)

FOLIO 1201-14




CONTROL AND POSITIONS (Figure 1) FUNCTION
76. Half Locks Control (current production) —

Lever pushed FORWARD: Half locks ENGAGED for a gradual turn. The crawler
that is not powered “idles”.
Lever pulled BACK: Half locks DISENGAGED for a sharp turn. The crawler -

that is not powered is “locked” to not rotate.

NOTE The steering clutches control must be in the
STRAIGHT position before the steering half
i} locks can be engaged or disengaged.

77. Travel Locks Control (past production) —
CONTROL IN OPERATOR’S CAB
Lever pushed FORWARD: Either or both locks OUT (disengaged from ratchei},

depending on the position of the selectors on the front of
the carbody.

Lever pulled BACK: Both locks IN (engaged with rachet), regardless of the
position of the selectors on the front of the carbody.

SELECTORS ON FRONT OF CARBODY (see Figure 10)

Selector turned CLOCKWISE: Corresponding lock QUT when the controiin the opera-
tor's cab is moved to the OUT positon.
Selector turned COUNTERCLOCKWISE: Corresponding lock IN regardless of the position of the
A fntrol in the operator’'s cab.
IMPORTANT Avoid damage to travel locks and/or OTE 1 Theslide pinion control mustbeinthe TRAVEL
horizontal travel shaft. position before the travel locks can be disen-
—Do not apply full travel power until travel lock is diz= gaged.
engaged in desired direction of travel. 2 It may be necessary to travel slightly in the
—Do not engage travel locks while traveling: ¢ ~ gp%QSIte dlrec(;tuon before either travel lock can '
complete stop first. ‘ € disengaged.
S — 3 The reverse travel lock prevents REVERSE

TRAVEL; the forward travel lock prevents
FORWARD TRAVEL (crawler drive chains to
rear of operator).

. Avoid accident from cra ving
st forward or back accidentilly.

—Move both travel locks IN before doing duty-cycle
work and before leaving crane unattended.

—Move appropriate travel lock IN to prevent crane from
running away downhill before traveling up a hill.

—0Use a holdback to prevent crane from running away
when traveling down a hill.

Forward Travel Lock Reverse Travel Lock
shown OQUT shown IN

Figure 10 Travel Lock Selectors at Front of Carbody

(Continued) .
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

78. Forward Travel L.ock Control and
79. Reverse Travel Lock Control (current production) —

Lever pushed FORWARD:
Lever pulled BACK:

IMPORTANT Avoid damaging travel locks and/or
horizontal travel shaft.

~—Do not apply full travel power until travel lock is dis-
engaged in desired direction of travel.

~—Do not engage travel locks while traveling; come to a
complete stop first.

i Avoid accident from crane moving
% forward or back accldentally

—Move both travel locks IN before doing duty-cycle
‘'work and before leaving crane unattended.

—Move appropriate travel lock IN toprevent crane from
running away downhill before traveling up a hill.

'—Use a holdback to prevent crane from running away
when traveling down a hill.

Lock IN (engaged with ratchet).
Lock QUT (disengaged from ratchet).
NOTE 1 Theslide pinion control must beinthe TRAVEL

position before the travel locks can be disen- .

gaged.
2 It may be necessary to travel slightly in the

opposite direction before either travel lock can
be disengaged.

3 The reverse travel lock prevents REVERSE
TRAVEL; the forward travel lock prevents
"FORWARD TRAVEL (crawler drive chains to
rear of operator).

i

(Continued)
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OPERATION

Crane must be rigged and operated

bemg used
MAINTENANCE/INSPECTION BEFORE OPERATION

Perform the maintenance and inspection checks listed
in Preventive Maintenance Check List (Folio 852) before
placing crane in service each day.

ENGINE START-UP

Avoid injury to personnel working
on or near machinery.

—Do not start engine if caution or out-of-order sign is
presentin operator’s cab or on engine start controls.

—Check that personnel are clear of machinery before
starting engine.

Avoid injury to personnel or damage to property from

accidental movement of crane or load.

—Check that all CONTROLS are OFF and that all
BRAKES are APPLIED before starting engine.

IMPORTANT Follow safety precautions in engine manu-
facturer’s manual to prevent engine damage.

1. If equipped, move the instrument panel selector and
the operator’s cab selector to the desired position.

2. Move the engine hand throttle to the idle position
3. Move the engine start switch to the start positj )

hold until the engine starts.

IMPORTANT Do not crank engine for m%@o

seconds continuously; starter may be da from
overheating. If engine does not start within econds,
wait one to two minutes before recranking.

4. Increase engine speed only enough to keep the
engine running.

NOTE If equipped, one dead-man control button must
be held down to increase engine speed.

5. It may be necessary to use the glo-plugs or the ether
starting aid (if equipped) to start the engine during cold
weather.

To use the glo-plugs, see the Engine Manufacturer’s
Manual.

To use the ether starting aid, proceed as follows:

a) BEFOREcranking the engine, turn the ether start-
ing aid switch clockwise and hoid for at least 3
seconds to fill the starting aid valves with a “mea-
sured shot” of ether.

b) Release the switch and allow at ieast 3 seconds
for the measured shot of ether to discharge.

c) Crank the engine. As the engine starts, use addi-
tional shots of ether to keep the engine running.

6. Allow the engine to idle for several minutes so that oil
pressures, oil temperatures, and air pressure canrise to
the normal operating ranges.

NOTE Itis normal for the machinery warning lights and
buzzer to come on when the engine is started.
These warning devices should go out as oil and
air pressure rise to the normal operating ranges.

: . in accordance with Capacity Chart -

IMPORTANT DO NOT operate crane when machinery
warning system is on, or damage may result. If warning
system does not go out soon after start-up, orcomeson
during operation, immediately proceed as follows:

—Land load or apply brakes to hold load.

—Check gauges and flow indicators to determine faulty
system.

—Stop engine.
—Correct problem before continuing operation.

Avoid accident from clutches or
brakes not applying.

kg =
—Test each control and brake for proper operation

before starting operating cycle each shift. Repair or
adjust faulity parts.

Avoid injury to pesonnel in operating area.

—Warn personnel that operating cycle is about to
begin.

BOOMING UP AND BOOMING DOWN

Models 3900 and 4000W! Do not
: operate boom hoist when a load is
) owered with power lowering control or with drum
tch applied. Load or boom may move opposite to
ended direction and boom hoist or power lowering
machinery may be damaged.

If necessary to operate boom hoist and lower load at
same time, RELEASE DRUM CLUTCH and lower load
with drum working brake.

1. Disengage the boom hoist pawl. It may be necessary
to boom up slightly before the pawl will fully disengage.

NOTE The boom hoist pawl must be disengaged before
the boom can be lowered.

Also note that the boom will stop automatically if
the boom hoist pawl is engaged while the boom
is béing lowered.

2. If equipped, hold down one dead-man control button.
3. Increase engine speed to the desired rpm.

4. Pull the boom hoist control lever back from off to
boom up or push the control lever forward from off to
boom down.

Boom speed depends on how far the control lever is
moved in either direction from off. Move the control
lever to the “detent” in either direction to obtain maxi-
mum speed.

Avoid accident from boom coliaps-
ing or load dropping. Pay out load

>I|nes whlle |ower|ng boom so load block, weight ball, or

bucket does not contact (two block) boom or jib point.

NOTE See “Handling Loads” for instructions to lower
ioad off hoist limit switch, if equipped.

The boom will stop automatically when raised to
the maximum boom angle or, if equipped with a
minimum boom stop, when lowered to the min-
imum boom angle (see Automatic Boom Stop
Folio in Attachment Section).

(Continued)
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5. Apply the boom hoist auxiliary brake for the following
purposes:

—As required to prevent the boom from lowering too
fast at low boom angles. .

—To stop the boom if the automatic brake does not
apply when the boom hoist control lever is moved to
off.

6. When the boom is at the desired boom angle, move
the boom hoist controi lever to OFF to stop and hoid the
boom (automatic brake will spring apply).

7. Engagethe boom hoist pawl if the boom hoist will not
be operated.

SWINGING

Counterwelghts can strike person-
nel in area of swing path. 1

Before swinging, warn personnel to stay clear of swing .

path.

NOTE 1 Use the main dnve control to swing the upper-
works for duty-cycie operation.

2 Usetheindependent swing control to swing the
upperworks for liftcrane operation only.

Standard Swing (Main Drive Shaft Control)
1. Decrease engine speed to idle.
2. Move the main drive slide pinion to the swing position.

3. Disengage the swing lock if equipped with independ-
ent swing.

_4. If equipped, hold down one dead-man control button.
. Then move the main drive control lever forward and
back slightly to fully engage the slide pinion and to fully
- disengage the swing lock before applylng full power.

5. Increase engine speed to the desired rpm.

‘6. Pull the main* drive contro! lever back from off to
swung right or push the control lever forward from off to
swing left. ,

Swing speed depends on how far the control lever is
moved in either direction from off.

Start the swing motion with a smooth acceleration. Con-
tinue to increase speed to the point that the boom will
coast to the work area (control lever off).

NOTE Adjust the swing power regulator to obtain
smooth swing operation.

7. Stop swinging by slowly moving the main drive con-
trol lever past off to the opposite swing direction.

When the upperworks stops swmglng, move the control
lever to off.

~ 8. Apply the swing brake or engage the swmg lock to
hold the upperworks in position.

Independent Swing

1. Disengage the swing lock.

2. If equipped, hold down one dead-man control button.
3. Increase engine speed to the desired rpm.

4. Pullthe swing control lever back from off to apply the
swing right clutch or push the control lever forward from

bs

s 2. Decrease englne speed to idle,

off to apply the swing left clutch.

Squeeze the handle on the swing control lever to
increase swing speed.

Start the swing motion with a smoagth acceleration. Con-
tinue to increase speed to the point that the boom will
coast to the work area (control lever off).

5. Stop swinging by slowly moving the swing control
lever past off to the opposite swing direction.

When the upperworks stops swinging, move the swing
control lever to off.

6. Apply the swing brake or engage the swing lock to
hold the upperworks in position.

TRAVELING

NOTE Contact the Technical Services Group at the fac-
tory for travel coinditions notcovered in this folio.

Travel surface must be firm and uni-
- formly supporting.

For traveling with load, grade must not exceed 1%

For traveling without load, grade in the direction of
travel must not gxceed 30%; grade from side to side must
not exceed asured at boom hinge pins.

1. Before travelings
a) lravel route. It must be free of ground and
<II Rezd obstructions.

k the crawlers for proper adjustment (see
awler Adjustment Folio 112 in Adjustment
Section). .

¢) Warn all personnel to stand clear of the travel
" area. Do not travel without a sngnalman

3. Move the slide pinion to the travel. posmon

4. Ifequupped hold down one dead-man control button.
Then move the main drive control lever forward and
back slightly to fully engage the slide pinion before
applying full power.

5. Position the travel locks as follows:

a) TRAVELING ON LEVEL SURFACE — both travel
locks QUT.

b) TRAVELING UPHILL (to prevent crane from run-
ning away downhill) — REVERSE travel lock IN
and FORWARD travel lock QUT if the crawler
drive chains are toward the downhill side of the
grade. FORWARD travel lock IN and REVERSE
travel lock OUT if the crawler drive chains are

- toward the uphill side of the grade. '

+ The travel lock that is in will ratchet while travel-
ing uphill.

¢) TRAVELING DOWNHILL — both travel focks
OUT. A holdback should be attached to the crane
to prevent the crane from running away downhill.

6. Travel with the boom inline with the crawlers and
facing the direction of travel except as otherwise indi-
cated when using the Travel Tables. Travel with the
swing lock IN except when turning is required while

traveling.
9 (Continued)
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NOTE The machine cannot be swung and traveled at
the sametimeifitis not equipped with independ-
ent swing.

7. Position the boom as follows:

a) Atorabove the boom angle given on the Capacity
Chart when traveling with load.

b) At the boom angle given in the Travel Tables
before traveling onto a grade.

Do not change boom angle after
crane has been traveled onto grade.
i boom angles glven in Travel Tables are not adhered to,
crane may tip over.

NOTE Boom angles given in Travel Tables are mea-
sured from the centerline of the boom to horizon-
tal; therefore, if the boom angie indicator is used
to set the boom angle after the crane has been
traveled onto the grade, the boom will not be at
the proper angle.

8. For traveling with load, carry the load as close to the
ground as possible and stabilize the load with taglines.

For traveling without load, carry the load block, weight
ball or bucket in the position given in the Travel Tables.

9. Increase engine speed to the desired rpm.

NOTE If equipped, one dead-man control button must
be held down before the crane will trave!.

*  Know position of crawler drive ek
i 4 before traveling. An accide
result if crane travels opposite to intended direx

IMPORTANT Avoid shock loading boom
Perform all travel functions — starting, turni
— slowly and smoothly.

Prevent dirt from piling up at drive chain and front roller
end of crawlers when turning; damage to crawler parts
may result! Turn a few degrees. Then slowly travel for-
ward or reverse so dirt falls away from crawlers. Con-
tinue this procedure until desired turn has been made.

10. To travel STRAIGHT ona LEVEL SURFACEorona
GRADE, proceed as follows:

a) Move the steering clutches control to the straight
position.

b) Move the main drive control lever in the desired
direction to travel forward or reverse.

11. ToTURNonaLEVEL SURFACE, proceed asfollows:

a) Move the steering half lock control to the desired
position: engaged for a gradual turn or disen-
gaged for a sharp turn.

b) Move the steering clutches control to the desired
position to turn right or to turn left.

c) Move the main drive control in the desired direc-
tion to turn right or to turn left.

12. ToTURNon an UPHILL GRADE, proceed as follows:

NOTE When turning on an uphill grade, it is necessary
to either attach a holdback to the lowerworks or
to place hard-wood blocking behind thecrawlers
to hold the crane stationary while changing the
steering direction.

gging!
Stopping

a) As the crane approaches the point of the turn, ..
slowly move the main drive control lever to off to
stop traveling; the travel lock will hold the crane
from running away downbhill.

b) Place hard-wood blocking behind each crawler or
attach a holdback to the lowerworks.

c) Move the travel lock to the out position.

d) Travel the crane forward slightly to fully release
the travel lock. Allow the crane to slowly roll back
against the hard-wood blocking or tighten the
holdback to hold the crane stationary on the
grade.

e) Move the steering half lock control to the desired
position: engaged for a gradual turn or disen-
gaged for a sharp turn.

f) Move the steering clutches control to the desired
position to turn right or to turn teft.

g) Move the main drive control lever in the required
direction to turn the crane up the grade.

NOTE Ifthe engaged position of the steering halflock is

used, engage the travel lock for the downhill side

" of the grade once the turn has been started. Dis-

engage travel lock just before the turn has been
completed.

If the disengaged position of the steering half
lock is used, leave the travel lock out.

13. To TURN on a DOWNHILL GRADE, proceed as
follows:

NOTE When traveling on a downhill grade it is neces-
sary to attach a holdback to the lowerworks to
prevent the crane from running away downhill
and to hold the crane stationary while changing
the steering direction.

a) As the crane approaches the point of the turn,
slowly move the main drive control lever to off to -
stop traveling; the holdback will hoid the crane
stationary on the grade.

‘b) Move the steering half lock control to the disen-
gaged position.

¢) Move the steering clutches control to the desnred
position to turn right or to turn left.

d) Move the main drive control lever in the required
direction to turn the crane down the grade.

14. Stop traveling by slowly moving the main drive con-
trol lever to off.

When traveling down a grade, it may be necessary to
move the main drive control lever past off to the opposite
travel direction to slow and stop traveling.

15. Move the appropriate travel lock in before leaving
the crane unattended or to park the crane on a grade.

(Continued)
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TRAVEL TABLES for 3900
Number 4, 6, or 8 Boom with Open Throat or Regular Top

Table A. LIFTCRANE Boom Angles (degrees)
for Travel on Grade with Boom Facing UPHILL
(see NOTES 1 and 2).

Travel Grades
5% 10% 15% 20% 25% 30%

Boom
Length

0%

Boom must
face DOWNHILL
(Use Table B)

130 37 30 30 30 30 30

140 43 37 30 30 30 30 30

150 49 43 37 30 30 .30 30

160 54 48 43 37 30 30 30

170° 58 53 48 42.36 30 30

180 62 57 52 46 41 35 30 S
190° © 65 60 55 49 45 39 33 . . !
2000 67 62 57 52 48 42 36

210 69 65 60 55 51 46 40

Table C. Jib Degrees Add-
ed to Boom Angle.

Table D. Jib Degrees Add-
ed to Boom Angle.

No. 123 Jib Add No. 124 Jib Add
Length Degrees Length Degrees
30 8 30 4
40 9 40 5
50 10 50 6
60 12" .60 8

Table E. DRAGLINE Boom Angles (degrees)
for Travel on Grade with Boom Facing UPHILL
(see NOTE 3).

Travel Grades

Boom
Length 0% 5% 10% 15% 20% 25% 30%
60 30 30 30 L7 Boom must
70 30 30 30 30 face DOWNHILL
80 30 30 30 30 30 20 (use Table F)
, 80 30 30 30 30 30 30 30
‘ 0100 30 30 30 30 30 30 30

' Table G. CLAMSHELL, GRAPPLE, and MAG-
NET Boom Angles (degrees) for Travel on
Grade with Boom Facing UPHILL (see NOTE

4).
Boom Travel Grades
Length 0% 5% 10% 15% 20% 25% 30%
60 30 30 30 30 30 30 30
70 39 34 30 30 30 30 30
80 49 42 35 32 30 30 30
S0 56 50 44 37 30 30 30
100 60 54 49 43 37 33 30
110 64 59 54 49 43 36 30
120 67 53 47 42 36

Table B. LIFTCRANE Boom Angles (degrees)
for Travel on Grade with Boom Facing DOWN-
HILL (see NOTES 1 and 2).

Travel Grades

Boom
Length 0% 5% 10% 15% 20% 25% 30%
50 30 30 30 30 30 30 30
60 30 30 30 30 30 30 30
70 30 30 30 30 30 30 30
80 30 30 30 30 30 30 30
90 30 30 30 30 30 30 30
100 30 30 30 30 30 39 47
110 30 30 30 30 42 50 57
120 30 34'38 46 54 | 61 67
130 37 42 47 54]61 66
140 43 49 55]61 67 70
, 150 49 55)60 &5 70 70
160 + 54 |60 65 70 70,70
170 58 |63 68 '70 70 70
180 62 {66 70 70 70.70 ‘.
190 65 |70 70 70 7 0 Boom must
200 67 {70 70 70 70 fage UPHILL
210 69 [70 70 70 B (use Table A)
IMP'(.)'I-;tTA.NT Boom angles be)ow bold line in
Table B must not exceed 70 degrees when jib
degrees table C or D are added. If boom
angle é4cegds 70 degrees, boom must face
uphjli{use le A).
N bles A and B are with load block tied

f to rotating bed and weight ball

anging freely. Crane equipped with
two counterweights (No. 4 boom) or
three counterweights (No. 6 and 8
boom).

2 Add degrees from Table C or D to
those in Table A or B when equipped
with a.jib. ; :

| 3 Tables E and F are with 6,000-8,000 Ib.
bucket pulied back to fairlead. Crane
equipped with two counterweights.

oo ', 4 Table G and H are with 7,500-8,500 1b.
bucket or magnet hanging freely. Crane
equipped with two counterweights.

Table F. DRAGLINE Boom Angles (degrees)

for Travel on Grade with Boom Facing DOWN-

HILL (see NOTE 3).

Travel Grades

Boom
Length 0% 5% 10% 15% 20% 25% 30%
60 30 30 30 30 30 30 30
70 30 30 30 30 30 37 44
80 30 30 30 33 36 47 58
90 30 30 32 42 52 60 68
100 30 38 45 53 60 65 70

Table H. CLAMSHELL, GRAPPLE, and MAG-
NET Boom Angles (degrees) for Travel on

Grade with Boom Facing DOWHILL (seeNOTE

' 4).
Boom Travel Grades
Length 0% 5% 10% 15% 20% 25% 30%
60 30 35 40 49 57 64 70
70 39 46 53 60 66 68 70
80 49 55 61 66 70 70 70
90 56 61 67 70 70 70 70
100 60 65 70 70 70 70 70
110 64 70 70 70 :
120 67 70 70 70

Boom must
face UPHILL
{use Table §)

(Continued)
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(see NOTES 1 and 2).

Table I. LIFTCRANE Boom Angles (degrees)
for Travel on Grade with Boom Facing UPHILL

TRAVEL TABLES for 3900W
Number 9A Boom

SERIES-2

Table J. LIFTCRANE Boom Angles (degrees)
for Travel on Grade with Boom Facing DOWN-

HILL (see NOTES 1 and 2).

Travel Grades

Travel Grades

Boom Boom
Length 0% 5% 10% 15% 20% 25% 30% Length 0% 5% 10% 15% 20% 25% 30%
60 30 a ' 60 30 30 30 30 30 30 30
70 30 h:“g:w":’:}u 70 30 30 30 30 30 30 30
80 30 e Tatle ) 80 30 30 30 30 30 30 30
9% 30 90 30 30 30 30 30 30 30
100 30 ’ 100 30 30 30 30 30 30 30
110 30 : 110 30 30 30 30 30 30 34
120 30 30 30 30 30 30 30 120 30 30 30 30 30 33 44
130 30 30 30 30 30 30 30 130 30 30 32 36 40 45 53
140 30 30 30 30 30 30 30 140 30 30 35 42 50 57 63
150 35 30 30 30 30 30 30 150 35 38 44 50 57 _63[67
160 40 33 30 42 30 30 30 160 40 46 52 58 63]68 70
170 45 40 35 30 30 30 30 170 45 51 57 e2[67 70 70
180 51 46 40 34 30 30 30 180 51 56 61|66 70 70 70
190 55 50 44 39 34 30 30 190 55 60 64|68 70 70 70
200 58 53 48 43 37 30 30 200 58 63]67 70 70 70 70
210 61 56 51 46 41 34 30 210 6165 69 70 70 70 70
220 63 59 54 49 44 38 32 220 63|67 70 70 70 70 70
230 65 61 57 52 47 42 36 230 65|69 70 Boom usl
240 67 63 59 54 50 45 39 240 67]70 70 face UPHILL
250 69 65 61 56 52 47 42 63l 70 70 {use Table I}

Table K. Jib Degrees Add-
ed to Boom Angle.

N

Table L. Jib Degrees Add-
ed to Boom Angle.

No. 123 Jib Add No. 124 Jib Add
Q Length Degrees Length Degre
30 3 30 1 Q
40 4 40
50 5 50
60 6 60

Table M. DRAGLINE Boom Angles (degrees)
for Travel on Grade with Boom Facing UPHILL

(see NOTE 3).

Travel Grades

Boom
Length 0% 5% 10% 15% 20% 25% 30%
60 30 30 30 30 30 30 30
70 30 30 30 30 30 30 30
.80 30 30 30 30 30 30 30
90 30 30 30 30 30 30 30
100 31 30 30 30 30 30 30

Table O. CLAMSHELL, GRAPPLE, and MAG-
NET Boom Angies (degrees) for Travel on
Grade with Boom Facing UPHILL {see NOTE

4).

Boom Travel Grades
Length 0% 5% 10% 15% 20% 25% 30%
60 31 30 30 30 30 30 30
70 43 39 34 30 30 30 30
80 54 47 40 33 30 30 30
90 59 52 46 40 35 30 30
100 63 57 52 46 40 33 30
110 66 61 56 51 45 39 34
120 89 65 60 55 50 44 38

IMPORTANT Boom angles below bold line in
Table J must not exceed 70 degrees when jib
degrees from Table K or L are added. If boom
angle exceeds 70 degrees, boom must face
uphill (use Table I}.

NOTE 1 Tables | and J are with toad block tied
off to rotating bed and weight ball
hanging freely. Crane equipped with
three counterweights.

2 Add degrees from Table K or L to those
in Table | or J when equipped with a
jib.

3 Tables Mand N are with 7,000-9,000 Ib.

bucket pulied back to fairlead. Crane
equipped with one counterweight.

4 Tables O and P are with 7,000-9,0001b.
bucket or magnet hanging freely. Crane
equipped with one counterweight.

Table N. DRAGLINE Boom Angles (degrees)
tor Travel on Grade with Boom Facing DOWN-
HILL (see NOTE 3).

Travel Grades

Boom
Length 0% 5% 10% 15% 20% 25% 30%
60 30 30 30 30 30 30 40
70 30 30 30 35 40 45 54
80 30 30 30 40 50 59 68
90 30 36 40 49 57 65 70
100 31 41 49 57 64 70 70

Table P. CLAMSHELL, GRAPPLE, and MAG-
NET Boom Angles (degrees) for Travel on
Grade with Boom Facing DOWHILL (see NOTE
4).

Travel Grades

Boom
Length 0% 5% 10% 15% 20% 25% 30%
60 31 40 48 56 63 70 70
70 43 50 57 64 70 70 70
80 54 59 65 70 70 70 70
90 59 64 69 70 70 70 70
100 63 68 70 70 70 70 70
110 66 70 70 70 70 70 70
120 69 70 70 70 70 70 70

(Continued) -
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TRAVEL TABLES for 4000W

Table Q. LIFTCRANE Boom Angles (degrees)
for Travel on Grade with Boom Facing UPHILL.
(see NOTES 1 and 2).

Travel Grades

Boom
Length

1

70 30 30 Boom must

2 B3 o
20 30 30

100 30 30 30 30 30 30 30
110 30 30 30 30 30 30 30
120 33 30 30 30 30 30 30
130 41 36 30 30 30 30 30

140 48 42 36 30 30 30 30
150 53 48 42 36 30 30 30
160 . 58 53 48 42 36 30 30
170" ' 61 57 "52 46 41 35 30

180 ' 62 60 55 50 45 39 33
190 64 63 58 53 48 43 37
2007 66 65 60 56 51 46 41
210 70 67 62 '
220 70 68 64 60 55 51 46

Table S. Jib Degrees Add-
ed to Boom Angle.

Table T. Jib Degrees Add-
ed to Boom Angle.

No. 123 Jib Add No. 124 Jib Add
Length Degrees Length Degrees
30 3 30 1
40 4 40 2
50 5 50 3
6 60 4

60

Table U. DRAGLINE Boom Angles {degrees)
for Travel on Grade with Boom Facing UPHILL
(see NOTE 3).

Boom Travel Grades
Length 0% 5% 10% 15% 20% 25% 30%

60 30 30 30 30 30 30 30
70 30 30 30 30 30 30 30
80 30 30 30 30 30 30 30

20 30 30 30 30 30 30 30
100 39 31 30 30 30 30 30

Table W, CLAMSHELL, GRAPPLE, and MAG-
NET Boom Angies, (degrees) for Travel on
Grade with Boom Facing UPHILL (see NOTE
4).

Travel Grades
Length 0% 5% 10% 15% 20% 25% 30%

60 30 30 30 30 30 30 30
70 43 35 30 30 30 30 30
80 53 46 40 32 30 30 30
g0 59 53 47 40 36 30 30

100 64 59 53 48 42 35 30
110 67 62 57 52 47 41 35
120 70 65 61 56 51 46 40

Boom

Number 17 or 22 Boom with Open Throat or Hammerhead Top

Table R. LIFTCRANE Boom Angles (degrees)
for Travel on Grade with Boom Facing DOWN-
HILL (see NOTES 1 and 2).

Travel Grades

Boom
Length 0% 5% 10% 15% 20% 25% 30%

60 30 30 30 30 30 30 30

70 30 30 30 30 30 30 30

80 30 30 30 30 30 30 30

90 30 30 30 30 35 39 43

100 30 30 30 30 39 48 56

110 30 35 39 42 50 57 63

120 33 40 47 54 6066 70

130 41 47 54 60[65 70 70

140 48 54 60|65 70 70 70

150 53 59 e4)les 70 70 70

160 58 63]68 70 70 70 70 ,
' 170 61[66 69 70 70 70 70

180 62]69 70 70 70 70 70

190 g4 |70 70 - L
200 - 66[70 70 Boom mast
210 70170 70 face UPHILL
220 7070 70 {uss Table Q)

IMPORTANT Boom angles below bold line in
Table R must not exceed 70 degrees when jib
degrees Table S or T are added. If boom
angle &%ceads 70 degrees, boom must face
uphill (use Yable Q).

N ables Q and R are with load block tied
f to rotating bed and weight ball
anging freely. Crane equipped with

three counterweights.

2 Add degrees from Table Sor Tto those
in Table Q or R when equipped with a
jib. ‘

3 Tables U 'and V are with 8,000-10,000

Ib. bucket pulled back to fairlead. Crane
equipped with two counterweights.

4 Table W and X are with 10,000-12,000
Ib. bucket or magnethanging freely. Crane
equipped with two counterweights.

Table V. DRAGLINE Boom Angles (degrees)
for Travel on Grade with Boom Facing DOWN-
HILL (see NOTE 3).

Boom Travel Grades
Length 0% 5% 10% 15% 20% 25% 30%

60 30 30 30 30 30 30 32
70 30 30 30 30 30 42 54
80 30 30 30 39 49 58 66

a0 30 34 42 50 53 64 70
100 39 47 54 61 68 70 70 .

Table X. CLAMSHELL, GRAPPLE, and MAG-
NET Boom Angies (degrees) for Travel.on

" Gradewith Boom Facing DOWHILL (see NOTE
4). ‘

Boom Travel Grades
Length 0% 5% 10% 15% 20% 25% 30%

60 30 37 45 53 60 67 70
70 43 50 56 63 69 70 70
80 53 58 64 70 70 70 70
90 59 63 67 70 70 70 70

100 64 68 70 70 70
110 6770 70 70 70
120 70 70 70 70 70
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HANDLING LOADS

N _ Avoid an accident from boom col-
s lapsing or load dropping. Do not
ho:st Ioad mto boom or jib point.

Avoid an accident trom hoisting unintentionally.

—DRUM CONTROL must be OFF for drum not in use;
otherwise, load on unused drum may hoist when
power is applied to drum in use.

NOTE If equipped with a hoist limit switch, the hoisting
or booming operation will stop automatically
when the load is a predetermined distance from
the boom or jib point to prevent two-blocking.
Refer to Hoist Limit Control Folio 1030 (Mainte-

nance Section of Service Manual) for adjustment

instructions.

To lower the load off the hoist limit switch, pro-
ceed as follows:

—Apply the drum working brake.

—Hold the hoist limit bypass control in the OFF
position.

—Lower the load on the corresponding drum
working brake until the load releases the
weight for the hoist limit switch.

—Release the bypass control to the ON posmon

out of clutch applied positj
drum control lever moves out of clutch positi
drop. See Folio 905 or 1010 in Maintenanc
Service Manual for instructions.

0 0'd I) |
t: &sh of

Liftcrane

Flexair Drum Control Valves

IMPORTANT Disregard following LIFTCRANE operat-
ing instructions for drums equipped with Automatic
Drum Hoist Brake System (Autotrol); refer to instruc-
tions in Folio 1013 following this folio.

HOIST CONVERTER SELECTOR IN
AIR POSITION (see Figure 11)

1. Turn the operation selectors to the LIFTCRANE posi-
tions and move the hoist converter selector to the AIR
position.

2. Fully apply drum working brake (A or B) for the drum
to be operated and unlock the brake pedal lock.

3. Disengage the drum pawl, it equipped. The load can-
not be lowered until the pawl is disengaged.

4. Release the swing brake. If equipped with independ-
ent swing, disengage the swing lock. If not equipped
with independent swing, move the slide pinion to the
swing position.

5. Engage the travel locks to hoid the crane in position
while lifting.

6. If equipped, hold down one of the dead-man control
buttons.

7. Decrease engine speed to idle.
8. If equipped, release the drum parking brake.
9. Pull drum control iever (A or B) for the drum to be

S

Adjust drum control lever “dete
so levers do not accidentally m

operated all the way back to the “detent” to fully apply
the drum clutch (converter will open fully).

10. Slowly increase engine speed with the foot throttle
andrelease corresponding drum working brake (A or B)
to hoist the load. Vary engine speed to vary hoist speed.

Be ready at all times to fully apply
S&t drum working brake so load can be
stopped |mmedlately when necessary.

11. Swing to the work area as the load is hoisted.

12. As the load reaches the desired height, decrease
engine speed and apply the working brake to slow down
the hoist speed.

13. To stop the load while hoisting, decrease engine
speed to idle and fully apply the drum working brake.
Then move the drum control lever to OFF.

14. To lower the load, decrease engine speed to idle,
pull the drum control lever all the way back to the
“detent”, and slowly release the working brake:

—If the load is too light to lower with the clutch applied

and the engine at idle, fully apply the working brake .

d move the drum control lever to OFF. Then slowly
er the load with the working brake.

—Iftke load is heavy enough to lower with the clutch
p lied and the engine at idle or above, controi the
owenng speed with the working brake or by varying
engine speed.

15. To stop the load while lowering, decrease engin:
speed to idle and fully apply the working brake; then
move the drum control lever to OFF.

Hoist
Converter

Control
Drum Control
Levers

N

147 ) Mm

c8e

S

=)

1 21 AN
Right or/l @ % % \ Left or
Front Drum RearBDrum
A

Working
Brake
Pedals

Figure 11 Drum Controls
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HOIST CONVERTER SELECTOR IN
MANUAL POSITION (Figure 11)

1. Turn the operation selectors to the LIFTCRANE posi-
tions and move the hoist converter selector to the MAN-
UAL position.

2. Fully apply drum working brake (A or B) for the drum
to be operated and unlock the brake pedal lock.

3. Disengage the drum pawl, if equipped. The load can-
not be lowered until the pawt is disengaged.

4. Release the swing brake. If equipped with independ-
ent swing, disengage the swing lock. If not equipped
with independent swing, move the slide pinion to the
swing position.

5. Engage the travel locks to hold the crane in position
while lifting. ;

6. If equipped, hold,down one of the dead-man control
buttons. ‘

. 7. If equipped, release the drum parking brake.

8. Increase engine speed to the desired rpm with the
engine hand throttle. For momentary increases in engine
speed use the engine foot throttle.

NOTE Engine speed must be set high enough to hoist
and hold the load.

9. Pull drum controt lever (A or B) for the drum to oper-
ated all the way back to the “detent” to fully apply the
drum clutch.

10. Pull the hoist converter control lever back to apply
power. At the same time, release the drum working
brake to hoist the load.

Be ready at all times to fully apply
drum working brake so load can be
stopped immediately. : 0 oo

11. As the load reaches the desired height, ease the

hoist converter control lever forward to reduce power
until the load.is held suspended by the output of the
converter. Ease the lever farther forward to lower the
load against the converter.

NI

To lower a heavy load against con-
verter power, engine speed must be
at or above speed used to hoist load; otherwise, conver-
ter will not fully control lowering speed.

NOTE By matching engine speed and converter power
to the load, the load can be hoisted, held in posi-
tion, and lowered without using the working
brake; however, the working brake can be ap-
plied at any time to slow or to stop the load.

The load can also be lowered against the working
brake with the converter off and the drum clutch
either applied or released.

IMPORTANT Do not press down power lowering button
while hoisting a load. Damage to power lowering system
may result, especially when hoisting load at full speed.

12. To lower loads that are too light to lower against the
converter with the engine at a high rate of speed, either
decrease engine speed or use the power [owering con-
trol (if equipped) as follows:

Do not use power lowering to lower
At heavy loads that will lower against
converter. Lower heavy loads against converter to pro-
vide maximum control of load.

NOTE The power lowering system reverses the hoist
machinery to lower light loads hydraulically.

a) Pull the drum control lever all the way back to the
“detent” (clutch applied position). Then press
down and hoid the power lowering button and
release the drum working brake to power the load
down. Increase engine speed to increase lower-
ing speed.

b) To control the lowering speed when using power
lowering, vary engine speed and either lightly
apply the drum working brake or slowly pull the
hoist converter control lever back to apply con-
verter power. '

Clamshell with Auto Take-Up (Figure 12)
Flexair Drum Controf Valves ,

Auto take-up can be used when the machine has either
equal or linequal drum diameters.

Use auto take-up to handle large, bulky materials which
change in size gnd consistency from one cycle to the
next.

1. Turn the gperaton selectors to the AUTO TAKE-UP
ovxe the hoist converter selector to the

AIR po i
2. FA@ y drum working brakes (A and B) and

brake pedal locks.

Release the swing brake. If equipped with independ-
ent swing, disengage the swing lock. Move the slide

pinion to the swing position. - ‘
5. Engage the travel locks to hold the crane in position.

6. If equippéd, hold down one of the dead-man control
buttons.

7. Iif equipped, release the drum parking brakes.

8. Increase engine speed to the desired rpm with the
engine hand throttle.

9. With the bucket open and in the digging area, pull
lever (A) back to Position 1, Figure 12 and release both
brakes (A and B).

The bucket will close and hoist on the closing line.

NOTE Atthis time adjust the clam closing regulator low
enough so the holding line does not hoist the
bucket, but high enough to keep the holding line
tight while digging and hoisting the bucket.

10.- When the bucket has been hoisted clear of the dig-
ging area, swing to the dumping area.

11. Stop swinging when the bucket is over the dumping
area.

12. When the bucket has been hoisted to the desired

height, push lever (A) forward to OFF and apply both
brakes (A and B).

13. Slowly release brake (A) to dump the bucket, but do
not allow the closing line to become too eleck.

(Continued)
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14. Assoon as the bucket is empty, push lever (B) all the
way forward to position (2, Figure 12) and slowly release
brake (B) to lower the bucket. Apply brake (A) to keep
slack out of the closing line while lowering. Apply brake
(B) to slow the lowering speed, as required.

15. As the bucket lowers, swing back to the digging
area.

16. When the bucket is in the digging area, fully release
both brakes (A and B), pull lever (B) to OFF, and pull
lever (A) back to Position 1, Figure 12 to repeat cycle.

Drum Control
Levers

n \

Right or =] Left or
Front Drum Rear Drum
A B

Lever A Working

’&\ A212

stff"‘ oy Pedals | :
[ORRW) -
g 1 c

Close and Hoist
Bucket

Figure 12 Drun;1 Controls — Clamshell
with AUTO TAKE-UP
Clamshell with Controlled Pressure Closing
Flexair Drum Contro! Valves
(Figure 13)

The crane must have equal drum diameters for opera-

tion with controlled pressure closing.

Use controlled pressure closing when the material to be
handled not only allows the bucket to be filled with the
same size load from one cycle to the next but also allows
the bucket to close completely with controlled air
pressure.

1. Turn the operation selectors to the CONT. PRES-
SURE CLOSING positions and move the hoist converter
selector to the AIR position.

2. Fully apply drum working brakes (A and B) and
unlock the brake pedal locks.

3. Disengage the drum pawls, if equipped. The bucket
cannot be lowered until the pawls are disengaged.

4. Release the swing brake. If equipped with independ-
ent swing, disengage the swing lock. Move the slide
pinion to the swing position.

5. Engage the travel locks to hold the crane in position.

6. If equipped, hold down one of the dead-man control
buttons.

7. If equipped, release the drum parking brakes.

@D —
co
?irs

8. Increase engine speed to the desired rbm with the
engine hand throttle.

9. With the bucket open and in the digging area, pull
lever (A) back to Position 1, Figure 13 and release both
brakes (A and B) to close the bucket.

Apply brake (B), as required, to control digging depth.

NOTE Adjust the clam closing regulator so the closing
line closes the bucket completely without hoist-
ing the bucket. It should not be necessary to
change the setting unless the consistency of the
material being handled changes.

10. When the bucket has closed completely, move lever
(A) to Position 2, Figure 13to hoist the bucket.

11. When the bucket has been hoisted clear of the dig-
ging area, swing to the dumping area.

12. Move lever (A) forward toward position 3, Figure 13
to slow down the hoist speed as required.

13. Stop swinging when the bucket is over the dumping
area.

14. When the bucket has been hoisted to the desired
height, move lever {A) forward to Position 3, Figure 13
a pply brake (B) to dump the bucket. :

owly apply brake (A) to control the dumping speed
d tokeep slack out of the closing line.
As soon as the bucket is empty, move lever (A)
ectly to Position 4, Figure 13 and release both brakes
(A and B) to lower the bucket.

NOTE Apply brake (B) to control the lowering speed, as
required.

17. As the bucket lowers, swing back to the digging
area.

18. When the bucketisinthe digging area, pulltever (A)
back to Position 1, Figure 13, and release both brakes (A
and B) to repeat the cycie.

Drum Control Hoist
Levers ﬂ'”l Converter
Control
ce6  J l
|
e \

Right or//J °|' T~ Left or
Front Drum Rear Drum
A . B
£ ‘

Pedals Lower
DLeverA 7Py Open Bucket
ump 7z ?
Bucket \°>,." ,<ﬂ./ off
A212 ==
Hoist @ Close
Bucket Bucket

Figure 13 Drum Controls — Clamshell
with CONT. PRESSURE CLOSING :
(Continued)

FOLIO 1201-25




Dragline (Figure 11)
Flexair Drum Control Valves

1. Turnthe operation selectors to the LIFTCRANE posi-
tions and move the hoist converter selector to the AIR
position.

2. Fully apply drum working brakes (A and B) and
unlock the brake pedal locks.

3. Disengage the drum pawls, if equipped. The bucket
cannot be iowered until the pawls are disengaged.

4. Release the swing brake. If equipped with independ-
ent swing, disengage the swing lock. Move the slide
pinion to the swing position.

5. Engage the travel locks to hold the crane in position.

6. If equipped, hold down one of the dead-man controt
buttons. ¥

7. if equipped, release the drum’ parkmg brakes.

' 8. Increase engine speed to the desired rem with the
engine hand throttle. :

9. With the bucket in the digging area, pull lever(A, Fig-
ure 11) back and release both brakes (A and B) to drag
the bucket in.

Control the digging depth by “feathering” brake (B)
(more brake to dig shallower, or less brake to dig
deeper).

10. As soon as the bucket is full and in close enough to
be hoisted without dumping, push lever (A) forward to
OFF. Apply brake (A) at the same time to keep the drag-
line tight.

11. Pulllever (B) back and fully felease brake (B) to hoist
_the bucket.

" Keep brake (A) applied only enough to prevent’ the
. bucket from dumping as it is hoisted.

12. Swing to the dumping area as soon as the bucket has

been hoisted clear of the digging area.

13.' Stop swinging whén the bucket is over the dumping
. area. '

14. When the bucket has been hoisted to the desired
height over the dumping area, push lever (B) forward to
OFF and apply both brakes (A and B).

15. Slowly release brake (A) to dump the bucket. Do not
let the bucket swing out past the boom point.

16. Assoon as the bucketis empty, fully apply brake (A)
and at the same time release brake (B) to lower the
bucket at the desired speed.

NOTE To position the bucket close to the crane, pull
lever (A) back and release brake (A) to haui the
bucket in as it lowers

17. Swing back to the dlggmg area as the bucket lowers. ‘

- 18. Stop swinging when the bucket is over the digging
area.

19. Repeat the cylce as soon as the bucket is on the
ground.

Liftcrane (see Figure 14)
Manitowoc Drum Control Valves

IMPORTANT Disregard the following LIFTCRANE
operating instructions for drums equipped with Auto-

matic Drum Hoist Brake System (Autotrol), refer to
instructions in Folio 1013 following this folio.

1. Turn the operation selectors, if equipped, to the LIFT
positions.

2. Fully apply drum working brake (A or B) forthedrum
to be operated and unlock the brake pedal lock.

3. Disengage the drum pawl, if equipped. The load can-
not be lowered until the pawl is disengaged.

4. Release the swing brake. If equipped with indepen-
dent swing, disengage the swing lock. If not equipped
with independent swing, move the slide pinion to the
swing position.

5. Engage the travel locks to hold the crane in position
while lifting

6. If equnpped hold down one of the dead-man control

buttons.:
7. If equipped, release the drum parking brake.

8. Increase engine speed to the desired rpm with the -

engine hand throttle. For momentary increases in engine
speed use the engine foot throttle.

NOTE Engine speed must be set high enough to hoist
and hold the load.

9. Pull back ed drum control lever (A or B) to apply
the drum clitch\and converter power. As power is ap-
i sponding drum working brake (A or

Be ready at all times to apply drum
i working brake soload can be slopped
|mmed|ately when necessary.

 10. As the load nears the desired height, ease the drum

control lever forward to reduce converter power untit the
load is held suspended by the output of the converter.
Move the lever farther forward to lower the load against

the converter.
Drum Control Levers Pq

t

L !
Right or /l' L

Front Drum 8
jLY]
_ 1 o

h ‘ 1'.

Working Brake Pedals

. \_ Leftor
)

Rear Drum
(B)

o=
F———

Figure 14 Drum Controls and Brakes
(Continued)
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To lower a heavy load against con-

&% verter power, engine speed must be
ator above speed used to hoist load; otherwise, conver-
ter wili not fully control lowering speed.

NOTE By matching engine speed and converter power
to the load, the load can be hoisted, held in posi-
tion, and lowered without using the drum work-
ing brake; however, the drum working brake can
be applied at any time to slow or to stop the load.

The load can also be lowered against the drum
working brake with the converter off and the
drum clutch either applied or released.

IMPORTANT Do not press down power lowering button
while hoisting aload. Damage to power lowering system
can result, especially when hoisting load at full speed.

11. To lower loads that are too light to lower against the
converter with the engine at a high rate of speed, either
decrease engine speed or use the power lowering con-
trol (if equipped) as follows:

Do not use power lowering to lower
: heavy loads that will lower against
converter. ower heavy loads against converter to pro-
vide maximum control of load.

NOTE The power lowering system reverses the hoist
machinery to lower light loads hydraulically.

a) Pull the drum control lever back to the clutch &g
plied position. Then press down and h
power lowering button and release the dru

ing brake to power the load down. Incrgase s
speed to increase lowering speed.
9

b) To control the lowering speed when u power
lowering, vary engine speed and either lightly
apply the drum working brake or slowly pull the
drum control lever back to apply converter power.

Clamshell with Auto Take-Up (see Figure 14}.
Manitowoc Drum Control Valves

Auto take-up can be used when the machine has either
equal or unequal drum diameters.

Use auto take-up to handle large, bulky materials which
change in size and consistency from one cycle to the
next.

Auto take-up with Manitowoc drum control valves is a
one-lever operation. Only the closing line control lever
is used to close and hoist the bucket on the closing line.

1. Turn the operation selectors to the AUTO TAKE-UP
positions and turn the brake selectortothe STANDARD
BRAKES position (Folio 1013).

2. Fully apply the drum working brakes (A and B).

3. If equipped, hold down one of the dead-man control
buttons.

4. Unlock the brake pedal locks and/or release the drum
parking brakes.

5. Disengage the drum pawils, if equipped.

6. Release the swing brake. If equipped with indepen-
dent swing, disengage the swing lock. If not equipped
with independent swing, move the slide pinion to the
swing position.

7. Engage the travel locks to hold the crane in position
while digging.

8. Increase engine speed to the desired rpm with the
engine hand throttle.

9. With the bucket open and in the digging area, pull
lever (A) back to the power range and release both
brakes (A and B) to close and hoist the bucket.

NOTE Atthistime, adjustthe clam closing regulator low
enough so the holding line does not hoist the
bucket, but high enough to keep the holding line
tight while digging and hoisting the bucket.

10. When the bucket has been hoisted clear of the dig-
ging area, swing to the dumping area.

11. Stop swinging when the bucket is over the dumping
area.

12. When the bucket has been hoisted to the desired

height, push lever (A) forward to off and apply both -

brakes (A and B).

13. Slowly release brake (A) to dump the bucket, but do
not allow the closing line to become too slack.

14. As soon as the bucket is empty, lower the bucket as
fo S:

a)\\for unequal diameter drums, pull only lever (B)
ck to the clutch applied position.

For equal diameter drums, pull both levers (A and
B) back to the clutch applied position.

-b) Release both brakes (A and B).
15. The bucket will lower against the hoist machinery.

Control the lowering speed with by pulling lever (B)-

back to apply power or by lightly applying brake (B).

16. If equipped with unequal diameter drums, apply
brake (A), as required, to keep slack out of the closing
line.

17. As the bucket is lowered, swmg back to the digging -+

area.

18. When the bucket is in the digging area, move both
levers (A and B) to off and apply both brakes (A and B).

19. Repeat the cycle.

Clamshell with Controlled Pressure Closing
(see Figure 14)
Manitowoc Drum Control Valves

The machine must have equal drum diameters for opera-
tion with controlled pressure closing.

Use controlled pressure closing when the material to be
handled not only allows the bucket to be fitled with the
samesize load from one cycle to the next but also allows
the bucket to close completely with controlied air
pressure.

Controiled pressure closing with Manitowoc drum con-
trol valves is a two-lever operation. The closing line
control leveris used to close the bucket, and the holding
line control lever is used to hoist the bucket.

1. Turn the operation selectors to the CONTROLLED
PRESSURE CLOSING positions and turn the brake
selector to the STANDARD BRAKES position (Folio.
1013).

2. Fully apply the drum working brakes (A and B).

({Continued)
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3. If equipped, hold down one of the dead-man control 14. As soon as the bucket is empty, pull both levers (A
buttons. ‘ and B) back to the clutch applied position and release
4. Unlock the brake pedal locks and/or release thedrum:  POth brakes (A and B).

parking brakes. 15. The bucket will lower against the hoist machinery.

Control the lowering speed either by pulling lever (B)
back to apply power or by lightly applying brake (B).

6. Release the swing brake. It equipped with indepen- ; ; iaai
dent swing, disengage the swing lock. If not equipped 16. As the bucket is lowered, swing back to the digging

5. Disengage the drum pawils, if equipped.

with independent swing, move the slide pinion to the area.

swing position. 17. When the bucket is in the digging area, move both
7. Engage the travel locks to hold the crane in position levers (A and B) to off and apply both brakes (A and B). _
while digging. 18. Repeat the cycle.

8. Increase engine speed to the desired rpm with the SHUT-DOWN OR UNATTENDED CRANE

engine hand throttle.
. . . . g?o N.[a X ,.::-':
9. With the bucket open and in the digging area, pull W§§$ | § Operator shall not leave his position
ng at controls until crane, loads, and

lever (A) back to the power range and release both
brakes (A and B) to close the bucket. ' boom have been secured against movement.

‘ -gpptlg brake (B), as required, to control the digging . 4. Swing the upperworks 1o the desired position. Then
ep move the slide pinion to the NEUTRAL position.,

NOTE Adjust the clam closmg regulator so the closmg : if ; ith i "
line closes the bucket completely without hoist- gésggr?tgsevs}iiztrear::;g;g%ﬁ st?né Ii%ﬁ'pped with inde
ing the bucket. It should not be necessary to ‘ ' )
change the setting unless the consistency of the 3. Lower all lo to the ground.

material being handled changes. 4. Fully applythiydrum working brakes and “latch” the
10. When the bucket has closed completely, move lever ~ pedals down. If equipped with brake pedal locks, lock
(A) forward to the clutch applied position. Then pull the ped yn."Also if equipped, engage the drum

lever (B) back to the power range and fully release brake pawl the drum parking brakes.

(B). le, lower the boom onto blocking at ground
The bucket will hoist on the holding line; the closing line cannot be done, fasten the boom securely
will follow, keeping the bucket closed. - (8gain -‘ movement py the wind or other outside forces.
11. When the bucket has been hoisted clear of the dig- | \&C#Heck that each control lever is in the OFF position.
ging area, swing to the dumping area. | ol p Decrease engme speed toidle.
12. When the bucket has been hoisted to the desired = Ajlow the- engine to idle for thrée to five minutes so the
helght .move both levers (A and B) forward to off and: . eng|ne COO'S even|y before it.is Stopped
apply both brakes (A and B). ;

8. Stop the englne

13. Slowly release brake (A) to dump the bucket, butdo
not allow the closing line to become too slack. v
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PREPARATION FOR COLD WEATHER

All Cranes
TABLE OF CONTENTS
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CRANE LIMITATIONS

The static load carrying limitations of the steels used in
Manitowoc cranes is not affected by cold weather. Therefore,
Manitowoc’s standard capacity charts are acceptable for use
in cold weather.

Dynamic loads (impact and shock) can affect the steels used
in Manitowoc cranes when operating in cold weather.
Dynamic loads are created by traveling, sudden application
and release of load, and duty-cycle operations (dragline,
clamshell, magnet, container handling, concrete bucket
placement).

To prevent possible damage to the crane and its attach @%
when operating during cold weather Mang O
recommends:

-5F° (-21°C) to -22°F (-30°C)

Avoid impact or shock loading of crane and attachment.
Operations involving hydraulic cranes should be conducted
with due regard to potential failure of hydraulic components.
For critical lifts, crane should be derated 25%.

-23F° (-31°C) to -40°F (-40°C)

Derate crane by 40% for all lift operations. Halting all lifts
should be considered. Duty-cycle operation is prohibited.
Below -40F° (-40°C)

All operation (lift and duty-cycle) is prohibited except in
extreme emergencies, and then only with approval from a
competent engineer who has derated the crane accordingly.

WIRE ROPE

The wire rope manufacturers indicate that wire rope will not
become brittle in temperatures down to -30°F (-34°C).
Lubrication may be a problem, however. During extreme cold
weather, normal wire rope lubricants may harden and chip
off leaving the rope unlubricated.

Consult your wire rope supplier for recommended cold—
weather lubricants.

© 2007 Manitowoc Cranes, Inc.

COLD WEATHER STARTING AID

Engine startup at temperatures below 40°F (4°C) requires
the use of a cold weather starting aid.

Ether

Follow engine manufacturer's recommendations and
precadtion$ for use of ether when starting the engine.

AN
N
A DANGER
Engine Explosion Hazard!

Some engines are equipped with an air intake pre-heater.

If engine on your crane has an air intake pre-heater, do
not spray any combustible starting aid (ether) into air
intake.

Pre-heater will ignite ether resulting in a severe explosion
and/or burns.

Coolant and Qil Pan Heaters

120 V coolant and oil pan heaters can be installed in the
engine. The heaters utilizes an electric heating element to
heat the coolant and oil inside the engine when the crane is
idle. Each heater is equipped with an extension cord for
connection to an owner furnished electric power supply. The
coolant heater must be capable of maintaining the engine’s
coolant and oil temperatures between 40°F to 50°F (4°C to
10°C). Contact the nearest engine distributor for availability
and installation of the heaters.

Engine heaters must be unplugged when engine is
running to prevent cooling system from overheating.

COOLING SYSTEM

The cooling system must be kept full and be protected from
freezing at the lowest expected ambient temperature. Refer
to the engine manual for antifreeze recommendations.

Rev. 06-13-2007
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PREPARATION FOR COLD WEATHER

Be aware that a mixture of 40% antifreeze and 60% water
will provide freeze protection to -35°F (-37°C). A mixture of
60% antifreeze and 40% water will provide freeze protection
to approximately -60°F (-51°C). 100% antifreeze will freeze
at -10°F (-23°C).

BATTERY

To provide maximum cranking power and to prevent the
battery from freezing, it must be kept fully charged (1.26
to1.28 specific gravity) and warm when the crane is idle
during cold weather.

It is recommended that the battery be stored indoors or
heated with a battery heater when the crane is idle.

Be aware that:

e A battery with a 50% charge freezes at -16°F (- 27°C);
on the other hand, a battery with a 100% charge freezes
at -70°F (-57°C).

e A battery with a 100% charge retains only 40% of its
cranking power at 0°F (-18°C). At -20°F (-29°C), the
same battery retains only 18% of its cranking power.

ENGINE OIL

Refer to the engine manual for recommendations.

FUEL OIL

Refer to the engine manual for recommendations.

GEAR OIL

Hydraulic Cranes

Use a gear oil which meets MIL-L-2105C specification or
API-GL-5 classification. Change to one of the below listed
viscosities when the corresponding temperature range will
be encountered.

e 75W-90 below -10°F (-23°C)
e 80W-90 above -10 to 100°F (-23 to 38°C)
o 85W-140 above 100°F (38°C)

Traditional Cranes

For normal operation, use the gear oil specified in Bulletin
18-1. For arctic operation, use the gear oil specified in
Bulletin 18-2.

HYDRAULIC OIL

General

Optional thermostatically controlled heaters (120V or 240V)
can be installed in the hydraulic tank to aid in cold—weather
startup. The heaters are designed to keep the oil
temperature 30°F (17°C) warmer. Each heater is equipped
with an extension cord for connection to an owner furnished
electric power supply.

Hydraulic tank heaters must be unplugged when engine
is running to prevent hydraulic system from
overheating.

Hydraulic Cranes

Change the oil in the hydraulic system to ISO Grade 15 when
the expected ambient temperature will remain at 32°F (0°C)
or below.

Change the oil in the hydraulic system to ISO Grade 46 when
the expected ambient temperature will remain above 32°F
(0°C).

Traditional Cranes

eration, use the hydraulic oil specified in
or arctic operation, use the hydraulic oil

he optional air dryer available from Manitowoc.

@@quently inspect the moisture ejector at the air tanks for

proper operation. The moisture ejector has a heater which
prevents water from freezing in the ejector when the engine
is running.

Manually drain any moisture from the air tanks after the
engine is stopped before an idle period.

Folio 1315-2
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MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

HOOK ROLLER ADJUSTMENT

2800-4100W

GENERAL

With the crane swungto any position with relation to the
lowerworks, the hook rolliers must be adjusted so they
just “touch” the underside of the roller path. Thisis NOT
a snug adjustment and allows for variations in roller
path thickness (due to wear and manufacturing toler-
ances) so that:

1. Theroller bearings are not overloaded at the thickest
part of the roller path, and

2. The maximum clearance is limited to approximately
1/16-inch at the thinnest part of the roller path.
ADJUSTMENT (Figure 1)

1. Travel the machine onto a firm level surface.

2. Swing the upperworks to locate the house rollers at
the point of least wear on the roller path (machines
working short swing cycles, over the front, will have
concentrated wear at the front portion of the roller
path).

3. Position the boom at the angle which balances the
upperworks (balanced condition occurs when all house
rollers, front and rear, are resting on the roller path and
the hook rollers can be turned by hand).

NOTE Performthe remaining steps at each hook rolier.
4. Remove the end plate and the locking plate.
5. Using the special open-end hex wrench projde
turn the shaft until the hook roller just “touche e
underside of the roller path. Note that this is not a|grfu
adjustment.

6. Securely reinstall the locking plate and the end plate.

NOTE Thelocation of the capscrew holes and the lock-
ing points in the locking plate provide muitiple
locking positions. If an exact position cannot be
found, flip the locking plate over for a choice of
half-interval positions. Use the locking position

House Roller

Shaft EndPlate  Locking Plate

Figure 1 Hook Roller Assembly
©Manitowoc 1984

r
@@ Thrust

Hook Roller

which most closely maintains the correctly
adjusted position.

ASSEMBLY NOTES

1. Ifthe trust washers have grease grooves, the grooves
must be toward the hook rollers (see Figures 2 and 3).

2. Bushing-type hook rollers can be assembled either
way on the shafts.

3. Models SC70, 2900, 2900T, 2800WC, SC135, 3900W
and 3900T — Bearing-type hook rollers retained on the
shafts with a snap ring can be assembled either way on
the shaft.

4. Models SC200 and 4100W — Bearing-type hook
rollers retained on the shafts with a snap ring (see Fig-
ure 2) must have the long end of the inner rings toward
the hook roller hanger.

5. Models SC135, 3900W, 3900T, 4000W, SC200, 4100W

— Bearing-type hook rollers without a snap ring (see

Figure must have the long end of the inner rings

tow e roller path and, on the 4100W, the large
s € of the rollers toward the roller path.

Hook Roller
Hanger

Washer
Jjﬁ/f J%Q\\:\r\\f NN

Roller
Path j
A T T ]
N . N . \\\ N
// ﬂf\ NN O\
Snap \

Ring Long End of Inner Ring
Toward Hook Roller Hanger

Figure 2 Hook Roller With Snap Ring
(SC200 and 4100W)

Large Radius Edge of Roller
Toward Roller Path (4100W)

Thrust
,q/ Washer
T
A ! ' |
Roller
Path i
Vo4 ; T K
Nz

Long End of Inner Ring
Toward Roller Path

Figure 3 Hook Roller Without Snap Ring
(SC135, 3900W, 3900T, 4000W, SC200, 4100W)

&

11-16-62 (Rev. 6-26-84)

HOOK ROLLER ADJUSTMENT
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Division of The Manitowoc Company, Inc. Manito

woc, Wisconsin 54220

CLUTCH DISCS
See Models in Tables

GENERAL

LINING REPLACEMENT

Nonasbestos riveted linings are now used in place of bonded Replace the linings when their thickness has decreased to

linings on the drive shaft clutches listed in the

below tables. the dimensions given in Figure 1.

IMPORTANT Dimensions in this folio take place of lining IMPORTANT Failing to replace linings at specified dim-

replacement dimensions and rivet hole dimensions given ensions will result in damage from rivets scoring pressure
in adjustment folio for a specific drive shaft. plates.
11/16" (new)
19" Diameter Clutch Disc (M.E.C. 169370) Used On: < Overall Thickness

Main Drive Shaft
SC70, 2900T, and 2900WC

1/4" (new)
Each Lining I"

Independent Swing Shaft
3000W thru 4100W

Independent Boom Hoist

SC70, 2900T, 2900WC, and 3000W thru 4000W

Clutch Disc

Front Aux. Drum

2900T and 3000W thru 4000W N
Shovel Retract ’ — Lining
3000W thru 3600
Swinger Shaft Dimensions shown are for a clutch disc
390 and 390E with new lining.

Power Lowering Shaft
SC70, 2900T, and 2900WC

Replace lining when overall thickness is
1/2" or thickness of either lining is 5/32"
(whichever occurs first).

O

NOTE For drive shafts with double disc clutches, the

replacement dimensions given ap
disc in the clutch assembly.

(
DX

7/8"-(new)
ply to each < Overall Thickness

5/16" (new)
Each Lining ] I‘_

L— Clutch Disc

Main Drive Shaft
3000W thru 4100W

28" Diameter Clutch Disc (M.E.C. 169366) Used On: ’

7 Lining

©Manitowoc 1991

Dimensions shown are for a clutch disc
with new lining.

Replace lining when overall thickness is
5/8" or thickness of either lining is 3/16"
(whichever occurs first).

Figure 1 Lining Replacement Dimensions

{continued)

7-11-80 (Rev. 2-14-91)
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INSTALLATION NOTES

1. New lining is cut in half at the factory and taped together
as a matched pair. Both halves must be riveted to same
side of clutch disc to ensure uniform thickness on both

+ Center the lining end to end on the clutch disc so neither
end of the lining extends past either end of the disc.

« Clamp the lining to the clutch disc and drill holes in the
lining using the holes in the disc as a guide.

. When riveting the lining to the clutch disc, one row of rivets

must be installed with the head UP and the next row of
rivets must be installed with the head DOWN. Alternate the
rows of rivets for the entire 360°.

. The clutch disc is cut in half to make installation easier.

When installing the disc, both halves must match. Check
that the same number is stamped in the gear tooth of both
halves.

sides of the disc. 3

2. The lining must be drilled in the field to the dimensions

given in Figure 2 before the lining can: be riveted to the
clutch disc. 4

* Position the lining on the clutch disc so the inside

diameter of the lining is flush with the inside diameter

of the disc.

Matching

Clutch Disc

Lining

r Numbers _'l
J1] 7

2N
| v
1/16" R8s
in Clu HD»

Rivet Heads UP
Rivet Heads DOWN

_ +010
.182" Dia. . Peened End
- of Rivet

19" Diameter Clutch Disc

Head End
of Rivet

182" Dia:t'01 0

+.016
187"

15°

-

28" Diameter Clutch Disc

Figure 2 Rivet Hole Dimensions
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instructions

MANITOWOC ENGINEERING CO.

A Division of The Manitowoc Company, Inc.

Manitowoc, Wisconsin

INDEPENDENT BOOM HOIST

®

sl
////////////{.",////////////////////////I////I/I///II//III///II 222

N

DESCRIPTION:

The boom hoist receives its power from the front torque
converter, then through the main drum shaft. The clutches
on the boom hoist are a disc type. These clutches trans-
mit power through bevel gears to the boom hoist worm
drive. For clutich engagement, a double acting air cyl-
inder is mounted on the upper right side of the boom
hoist or manually controlled by a hand lever at the
operator's station. To insure quick clutch release, a
spring loaded centering device is also connected to
the operating linkage.

BRAKE ADJUSTMENT (MINOR)

A. Only one point of adjustment is used to compen-
sate for normal lining wear throughout the life of
the lining.

B. Tighten nut (7} until roller {2) clears low point of
cam (1) by 1/8" t0 3/16". Move reach rod to check roller
clearance, in direction of arrow on drawing. Check the
roller clearance weekly and adjust accordingly.

BRAKE ADJUSTMENT (MAJOR)
CAUTION: Betore removing any brake mechanism lay

4000-4000W

boom down on cribbing or blocking. Do this before
installing new lining or disturbing original adjustments.

A. Set band and component parts loosely in position.

B. Clamp dead end of band between nuts (6), then
use nuts (4) to arrive at approximately o 10-5/8" dimen-
sion between foce on "A" frame cross channel and
lug on bond.

C. Turn in nut (7) until space between lugs on right
side of band is 1'4".

D. Tighten nut (3} until length of springs (5) is about
4%". Set distance between lugs on left to 1.5/8" by
tightening or loosening nut (7).

E. Recheck spring dimension, then set spring length
to hold exactly 4'%'".

NOTE: Be sure brake band is centered on brake drum
ofter all adjustments are complete.

F. Adjust nut {7) until clearance between brake re-
lease cam (1) and roller (2) is 1/8" to 3/16". This dimen-
sion and adjustment with nut (7} will be used only
through wear of the brake band. When repairs and new
components are installed, adjustment will have to be
done on the rod end of the roller reach rod.

FOUO 601-1
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1: CORRECT

CLUTCH ADJUSTMENT

A. To check for cluich wear, engage boom hoist and
_check roller on brake release cam. See Figure 5 for
typical conditions of a fully engaged clutch. To compen-
sate for normal cluich wear, adjusiment can be made on
slotted link Figure 332, manual control (or Fig. 986, air
control), or by tightening nut {1} Figure 332, (or Fig.
986). Either adjustment is permissible, but if nut (1) is
used no readjustment of the helical cam levers is
necessary.

B. To adjust helical cam levers loosen nut (3} Figure
332, or Fig. 986 slightly. Tap stationary helical cam lever
{2} to a tighter position on slotted link {4), then tighten
nut (3).

NOTE: Do the following after reaching the end of the

slotted link used for minor adjustment, or after replacing,
friction disc. ' ' .
. C. Return stationary or adjustable cam arm fo within
1/2" of full-loose location of slotted link. Adjust nut (1)
until position No. 1 Figure 5 is reached. Replace keeper
and clamp bolt.

2: TIGHT CLUTCH

MANUAL CONTROL
RIGHT VIEW \

FIG.332

/' 3: LOOSE
CLUTCH

CLEARANCE BETWEEN
ROLLER AND CAM MUST
BE 1/8 TO 1/4 INCH.

” ”

Yo's Vi

FIG. 330

SPRING
CENTERING DEVICE
N/

FIG. 986

AIR CONTROL
RIGHT VIEW

FOLIO 601-2
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INDEPENDENTBOOM HOIST

4000-4000W

REPLACING LINING DISCS

A. Disconnect stationary cam lever (2} Figure 332,0r
Fig. 986 from slotted adjusting link (4). Remove spring
covers and springs (5) from the movable pressure plate.
Remove split nut (1).

B. Slide pressure plate out on shaft, far enough to
remove lining disc. Lining disc are in halves for quick
removal.

IMPORTANT: Keep disc halves in pairs, moting ends of
frictions disc are stamped with corresponding numbers
to aid in keeping pairs together.

C. Exercise care in handling, transporting and storage
of lining disc. Disc must be perfectly fiat before mounting
lining. BE SURE corresponding numbered ends butt to-
gether when mounting disc.

4

17 COUNTERSINK

3
4

3

"1

__|..

NEW LINING TNICKNESS

FIG.8

AUXILIARY BOOM HOIST BRAKE 4000-4000W

ADJUSTMENT:

Only one adjustment is necessary to compensate for
brake lining wear, tighten nut (1), (Figure 983). A 360
degree clearance of .030"" should be held between the
broke drum and lining. Too close of an adjustment
cause the brake to heat which would result ina pg
operating auxiliary brake. All linkage is factory gnd
should never need adjusting. Periodically remgeyé dirt
shield and check operation of broke band. Lubrication
olways makes operating linkage work more freely. When

lubrication is necessary, care should be exercised to
avoid lubricant from gefting on braoke bands.

~

-

FIG. 983

FOUO 601-3







MANITOWOC ENGINEERING, CO.

Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

2

INDEPENDENT SWING SHAFT CLUTCHES
3000 — 4000W

PURPOSE

This folio describes recommended inspection, adjust-
ment, and troubleshooting procedures for the Inde-
pendent Swing Shaft Clutches.

DESCRIPTION

Theindependent swing shaft has two single disc clutches
that have bonded lining (see Figure 3). Each clutch is
manually applied and spring released by a hand lever
and helical cam arrangement.

The independent swing shaft transmits power from the
converter, through the clutch that is applied, to swing
the machine.

When the left clutch is applied, the machine swings to
the left. When the right clutch is applied, the machine
swings to the right.

LUBRICATION

Lubricate the independent swing shaft at the intervals
giveninthe Lubrication Guide supplied with the machine.
INSPECTION

Correct clutch adjustment is very important for safe
operation and extended clutch life.

Inspect both independent swing clutches for o%
operation and adjustment every 200 hours (mAXIhY

t
and adjust as required. &
Avoid injury from moving machinery
when inspecting or adjusting clutches.

—ENGAGE swing and travel locks and STOP ENGINE
so machinery will not turn when clutch is applied.

—Clutch inspection and adjustments require two peo-
ple — one to operate control lever and a second to
inspect and make adjustments. Maintain constant
verbal communication between operator and adjus-
ter to prevent possibility of injury during adjustment.

1. Check for proper movement of the swing lever. The
lever should move 6 to 7 inches in both directions from
center to fully apply the clutches (see Figure 2).

2. Check clutch-disc thickness at both clutches. Replace
both halves of the clutch disc when the overall thickness
ofthe disc has decreasedto 3/8inch as shown in Figure
3.

Clutches can slip, resulting in im-
proper operation if clutch discs of
less than 3/8 inch thick are used.

IMPORTANT 0Only use Manitowoc original equip-
ment clutch discs. Other clutch discs may not provide
proper clutch torque. Halves of new clutch disc must
match; check that number stamped in end of each disc
half is same (see Figure 3).

©Manitowoc 1984

3. Once ayearorevery 4000 hours, check that both split
nuts (A, Figure 3) are tight. Tighten as follows:

a) Remove the nut keeper from split nut (A, Figure 3).

b) Reinstall the allenhead capscrew in the split nut so
the split nut will turn without jumping threads when
tightened.

¢) Tighten the split nut clockwise.

d) Assemble the nut keeper to the split nut so the
keeper is between the splines.

e) Securely tighten the allenhead capscrew.

LINING WEAR ADJUSTMENT

Ciutch adjustment requires two
people — one to operate swing con-
trol lever and a second to make adjustments. Maintain
constant verbal communication between operator and
adjusigl to prevent possibility of injury during adjust-
me

Clutch (see Figure 1)

ight Si
@ orm precautionary steps given after “Inspection”
<§ 7/@ aeing.

/ Move the swing lever to the center position.
3. Loosen the carriage-bolt nut at the slotted link.
4. Move the stationary cam lever UP the slotted link a
short distance.

Right Side Clutch Left Side Clutch

Carriag
Bolt Nut at e

Carriage

Figure 1. Independent Swing Shaft.

2-20-68 (Rev. 1-6-84)

INDEPENDENT SWING SHAFT CLUTCHES

(Continued)
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5. Securely tighten the carriage bolt nut.

6. Inspect the clutch for proper adjustment (see
“Inspection” step 1).

7. Repeat “Right Side Clutch” steps 2 through 6 until the
swing lever has the proper movement.

8. When the stationary cam lever has been moved to the
end of the slotted link, proceed as follows:

a) Perform “Right Side Clutch” steps 1 through 3.

b) Move the stationary cam lever so the carriage bolt
is 1/2 inch from the starting end of the slotted link.

c) Securely tighten the carriage-boit nut.
d) Remove the nut keeper from split nut (B, Figure 3).

Reinstall the allenhead capscrew so the split nut

Centered

Position

6 to 7 inches for
Full Clutch
Application

6 to 7 inches for
Full Clutch
Application

Centering
Device

e .- B124

Present Production

~ can be turned without jumping threads. Then turn
the split nut clockwise to adjust for lining wear.

e) Securely tighten both allenhead capscrews in the
split nut before checking lever movement or the
split nut could jump threads causing damage.

f) After adjustment i